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PRAREFACE

Preinvestment Survey of Forest Resources started the field
work in the Chenab Valley Catchment of Jarmu and FKashmir during the year
1270 and although the field work was completed durinz 1972, yet the repory
writing has been hanging fire due to one reason or the other. There have
been lot of dlscussions in this connection with Jammu & kashmir Forest
Department but ultimately it was decided to publish the report in the form
in which it is now beins presented. The report has been published in two
volumes. Volume I deals with the result of the Survey and Volume II mainly
deals with the methodolosy adopted. It has to be specially mentioned that
in the completion of this repert Shri A,P,Dwivedi, Dy. Congervator of Forests
Northern Zone had to work very hard because he was new bo the Project and
was not associsted in the f£is=ld work which was done 5 years &go.
2 The report deals with the surveyed area along with its land use
pattern and forest typmes. Volupe tebles were then prepared and the total
growing stock was computed. The nresent and future management practices have
been discussed and a detailed information on rate of growth is also provided.
Market and demand studies were cronducted ani "rood balances have thercby been
worked, Besides this, the accessibilitv and cost studies have been worked
and industrial possibilities discussed. As a result of this surver, it is
now concluded that besides,a large sunply of voed in the form of structural
wood, raiiway sleecpers etc. after meeting the local requirements, there
is a surplus in the catchment which can suppert major industries of verying
geales, i.e, for ground wood pulp manufacture to a tune of nearly 500 tons
per day capacity or a chemical pulp mill ( ravon grade) of the canacity
of nearly 170 btons per dav,: The State Govermment can now, on the basis
of taesc results, carry out further feasihility studies with a view to
working out the possibilities of idnstallation of a big industry in the

State hased on wood rosources.

Dehra Dun ROMESH CIIANDARA
Chief Coordinator
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SUMMARY
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SUMMARY

CHAPTERS-T

THE BACKGROUND

1. Total geographical area covered by the Pre-~investment Survey in
the Chenab Valley of Jammu and Fashmir State is 9846,23 sg. kms.

2. The Survey area is situated between latitude 32°50! N to 34° 10! N
and longitude ?5?/%0 76° 25! B approximately.

3. The entire area is mountaineous and the elevation ranges from

736 metres to over 6790 metres above M.S,L. The bulk of the forests lie
between elevations of 800 metres to 3000 metres.

4, Thera is a variety of geological formations occuring in the area.
The soil varies from sendy to sandy loam and clay at places.

S Annual rainfall varies from 100 ans. to 150 ems. in the area.

8. Roads are 2 few and there are no railways in the area., Timber is,

therefore, normally transported by water.

7. Local population is entirely engaged in agricultural or pastoral
pursuits,
4/
_AHUT 4 E@RGHARE
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CHAPTE R IT

SURYEY_O33ECTIVES AND METHODCLOGY

1. (1) To prepare an Inventory of the Forest Resources.
(ii) To carry out accessibility and Cost Studies.
(iii) To undertalke Demand and Yarket Studies.
PRECISIONS :
2e The estimates of ths tota]l forest area and the total growing
stocks were almed to be within 1% and 5% ( Standard error ) respectively.

AGCESSIBILITY AND GOST STURIES:

3. To find out the ecocnomic availlability of raw materials for the
establishment of wood based industries, particularly pulp and pcper, accessibili~
ty end Cost Studies were conducted.

DEMAND AND MARIET STUDIRS:

4, To ascertain the present level and patterns of consumption of wood
locally, Demand and Market Studies wers also conducted. The future demand of

local populetion has been projected on the basis of population and thelr demand
growth,
METHODCLOGY ¢

S5. Systematic cluster sempling has been used for forest inventory. Area

estimates under different lsnd uses were obtained from interpretation of aerial
photographs,

8. The methodology has been discussed under relevant chapters, Details

are given In Volume II of the Report,

T The data ues mainly processed using the IBM/1620 Model II Electronic

Data Processing System.
_AHUJA/ QRYHE@EtEHY
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STMMARY

CHAPTER - III.

!
LLND USE PATTEAN AND FOREST

TYPES

1la As a result of 100% interpretation of aerial photographs the present
land use pattern is as follows:—
Sl.No. Lang Clasg, Area (( Sq. ¥nm.)
(1) Forest larndg

a) Vegetation-forests. . 3744 ,33

b) Vegetaticn-secrubs ete, .s 292.07
(ii) Fam Woodland, .e 276,28
(i11) Non-forestry plantations, . 47 .35
(iv) figricultural Crop Lands. .e 718.33
(v) Pasture Landgs. .o 726,23
(vi) Urban Village and Industrial Lends. .. 47,36
(vii) Barren Lands, 3710.09
(viii) Others. . £84 .18

Total: 0846 ,23

2. For tabulation purcoses different forest types were grouped together

into five strata namely Ghir Pine, Blus Pine, Deodar, Fir and gthers( mainly

broad leaved)

o

3. Total forest area as obtained from the interpretation of aerial
phectographs was accepted as the basis. For further break-up inte Forest types,

it was calculated on the basis of the proportion of ground semples occuring in the

particular forest strata,

4. Area under different forest strata is as follows:-
Slelo, ~Stratum _ Area ( Hegtare)
{1) Chir .. 19,396
2) Lail .. 75,369
(3) Deodar .o 65,779
(§) Fir . 132,401
(3) Others (mainly broad leaved) 83.488
Total: 74,422
ARUJA/ I Bal8.45
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SUMMAARY
CELPTER . IV,

VCLUME TABLES AND GROVING STOGY.
( in groups) _
394 tress of different species/were felled for the construetion

of Volunme tables. Multiple regression equations were tried between volume,
diameter and height in resonect of general volume enuations and between volume
and dlameter in case of local volume equations. Local volume tables have been

prepared for Chip, kail, Degdar, Fir and miscellsneous Broad leaved species,

2. Area and growing stock figures by different forest strata are
as under:-—-
S1.No. Stratum Area (hectares) Grewing stogk volume % Volume
{ 000! m”)

(1) Chir 12 3986 2473.2 2.4
(11) - ra:n 75 369 15057 .8 14.8
(1i1) Deodar 685 779 24914.5 24.5
(iv) Fir 1 32 401 48525,7 45.7
(v} B.L. &

othars, 83 488 _1e885,8 2.8

Total: 3 74 433 1,01,:856.6__. 100,00

‘3. Cull in Chir and Degdsr is negligible ( less than 1%) and, therefore,

no reduction for cull in respect of these species has been made. In case of
kail cull percentage was 4.5 and hence & deduction of 5% was made whercas in

case of fir and spruce, Gull percentage varied from 54 to 282 from middle age

onwards. To be on safe side thersfore, a reduction of 30% has been made to

find out net volume of fir and apruce.

4. Net growing stock of important specles ( after deduction of cull)

is 25 under:-
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CHAP. IV,

_SUMMARY

31 .No, Species Volume Gross Het vo'l:ume af'ter

{ 000" m®) deduction of cull
—_ (_t00n! md)
(i) Chir 2,40%.5 2,403.5
(ii) Blue Pine 17,905.5 17,010.2
(1ii) Deodar 24,474.5 24,474 .6
(iv) Fir/Spruce 42,690.7 £3,893.5
(v) Ban—-Qak 1,041.0 1,041.0
(vi) Others 13,341.3 13,541.3
TOTAL: 1,01,856,6 88,154.1

{ This 15 volime of indivudsl spscies and is, thorefors, diffsreat when

comparcd to strute figuros though the name of tho sirato ia ths same in
ECNp cazes),

AHUJ 4/ @ RO F YD
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SIMMARY

CHAPTZER -V,

MANAGEMENT PRACTIGES, PRESENT & FUTURE PRIPOSALS,

1. The forests are being managed primarily with a viev to
conserving scil and moisture, to mect the bonafide domestic and agricultur;al
requirements of the local people for timber, fuelwood and fodder; and to
obtain progressively increasing yield of timber, keeping in view all the former
objectives.

P The timber production, after meeting the requirements of the
local populacs, aimg at growing lorge sized trees for conversicon into railway
sleeper sizes ( scantlings 300 amu. x &5 em. x 1R.5 em). Deodur, although not

used for Railway sleepers any more, yet 1s converted in the above standard sizes.

De The accessible Deodar and kail forests are being managed

mostly under Shelter wood System whereas Fir/Spruce forests and inaccessible
forests are being managed under Selection System ( Except in Doda Division where
both modif ied Shelterwood System and Selecticn System are in vogue ).

4, Large sized timber"‘_'_,-_'.-_ c construction and railway sleepers

( few species) may continue to be in demend for a long time to come. Some of
the forests may, therefore, continue to be managed for preduction of large sized
t imber.

S. ¥eeping iIn visw the concept of economic planning and the
requirement of the country in respect of pulp, the forests muy have to be

worked under shorter rotations.

6. Silvicultural Systems to be used will depend upon the

requirement of the site and the specics.

AHTI A/ @ DD HGAHAHY
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SUMMARY
CHAPTER =~ VI.

_RATE OF GROSTH AND STAM DISTRIBUTICH.

1. Stem analysis was ecarried out on the felled conifercus trees.
This yielded the following resultg:.-

TABLE- VI-§

— ———— Er e i E— e e T — L R S oy G ——

Diameter) SPEGCIES o
(ems)  JEIR_AND SPRUGEL BLUE PINE. %___ DEQDAR_ e 5TIR
Mg [Hoight lhge | Heizhtl Age QT—IP:L?ht Age [ Height

e~ Ame 00 Bws) L ] Y _(Eee) P00 Y (Xn )1 (0)

10 - - - - - - - -
20 - - 52 16 68 17 - -
30 95 25 56 24 79 25 62 22
40 125 28 78 29 89 20 71 27
Lty 153 33 89 33 100 35 79 29
60 479 38 100 35 111 35 84 30
70 201 42 111 38 122 37 89 31
80 220 45 124 40 - 134 38 - -
90 238 48 138 41 144 39 - -
100 254 49 - - - - - -
2. For study of stems d@istribution Table Nos. 6-10 cf Chapter VI may

be referred to. This reveals that all diameter classes are rather well
represcnted in case of fir, dendar ard others strata whersas in cass of Blue -
Pine and Chir lower dismcter classes are not adeguately reiresented.

3. Mean age and mean Annual Inerement corrssponding to mean age of the
species of Chir, Lail, Deodar and Fir in the s*trata of Chir, ¥z1l, Decdar and

Fir respectively works out approximately as under:-

Stratum Speciles Mean age In years Mean Annual Incrcment
—— ———— (_per heetare/m3)
Chir Chir 80,3 1.54
Blue~pine Kail 94.8 1.7
Depodar Deedar 04,0 3.01
Fir Fir/Sprice 185,0 1.77
AHUT &/ GHQFEFEHRNE
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SUMMARY

CHAPTTER- VIT,

POTENTIAT, ANNUAL CUT.
1. Two cutting Models have be‘en considersd. Model I aims at she
production of large sized trees to meet with the reqitirement of railway
sleepers. Model II ig to produce raw materials for pulp and paper industry
and manufacture of fruit packing cases.

2. Annual Potential Cut for all the conifers under the two Models is

as follows:—

) —_—— . _Anpual Cut
Species ! Model I { Model IT
: I_(m3) R (m3)
Chir 39,000 42,300
Blus—Pine 2,07 ,000 2,78,000
Deodar 0,03,000 %,03,000
Fir/Spruce 2,83,200 3,56,300
....‘E‘I-I___Jw A @RI GGG
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STMUARY.

CHAPTE R= VIIL

MARVET AND DEMAND STUDIES

1. The object of this study was to work out the present level of wood
production and consumption snd to project the demand for the year 1981 and 1991.
2e The ourrent esnnual preduction of wood from the survey arca is 2,50,867.
28 cublc metres (WRZ), The species and gradewise break—up is given in the

following tabls.

§ ) { T T 1
Item | Deodar } Fail | Fir/ { Cchir Mixed } BL, JOthers [TCTAL.
S | § i Spruce | fconifers] § §
Timber £538068.86 58825,71 B84484.,77 £177,.81 15239.35 243,42 121.85%229142.
73
Firs—wood 2026.00 1520.,00 9950,00 207.00 = 8011.48 —~ 21724,
48

Qut of the total production, the production from Govt. Forcsts, Private Forests
and Revonue Forests is 98.37%, 1.60% and 0,03% respectively.

Za The valley with a population of 3,41,858 ( 1971 census) consumes only
3.70% of the total production of the zone mainly for house constructiorn and for
fuel ( as reportad by the Forest Department).
4 Besides the consumption by local people for house construction and
fuel ( mentioned above), the frult boxeca and a fow small furniture production
mits consume 1.8% of the total production of wood.

The following table shows the present consumption pattern of

wood,

CONTDesunns
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CHAPTER~VIIL. Contd.

SUMMARY

TABLE NO. VIII-15.

SHOWING AVERAGE ANNUAL_CONSUMPTIQN OF TIMEER AND TUEL

WRE( Cubic meters)

b -

§1.1 T I ! 1 3
No, { Use § Deodsr | kail | Fir/ { Chir | B.IL | TOTAL.

i { % i _Spruce ) 1
J. Construction and

repair of houses, 19,289.48 4,847.37 - - - 24,236,685
2. Agricultural imple—

ments. — - - - 6,984,086 6,084.,08
3. TFuel{recorded) 2,026,00 1,520.00 9,950,00 207.C0

8,011.00 21,724.00

4, Industry. 1,116.33 2,295,74 639.17 190.75 E63.72 4,611,711
5. Other Department. 141,52 51.75 18.35 27.93 — 239,55
€. HRailway and D.G.S

& D, 5,191.28 307,05 5,448,85 924,48 -~ 9,371,566

TOTAL: 25,864,861 _ _9,021,91 _ 16,068,357 135016 15,564, 67,567 .85
.78

Se

94.50% of the total production is exported outside the zone mainly to

the timber market at Jammu for end use ag constructiocn timber rallway slecpers etce;

in the plains of the country,

€,

The consumptien during 1970-71, projected demand for the year 1981 and

q . Iy L] - [} 1, - - » > 3
1791 taling Into consideration the growth in populstion, Increase in per capita

necome, prices etec. are shown in Tabls given below:—

CONTD. s enesa
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CHAPTER~VIII.

A. Timber

B. Fuel Voogd

AHUJ A/

Speales
Chir

¥a il
Deodar
Fir/Spruce

Broad leaved

TOTAL:

Chir

Kail

Deodar
Fir/Spruce
Broad leaved

TOTAL:

GRAND TOTAL:

Unitg
1970 1981
1143 1760
7502 10158
23839 31340
5106 9425
7354 9637
45944 _62%20
207 319
1520 2316
2026 3048
9960 16997
8011 11991
21724 _B4671 _
_Bigs8 96991
GH@HRHTH@

Guble metres (MRE)

1221

2713
13975
41200
14388

2748

85021

495
3572
4659

26287

18871

_ 53664 _

138685
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SUMMARY.

CHAPTER-IX,

WCOD _BALANCES

1. The present consumption and the projected demand for timber and

fuelwood in the survey area is as under:-

Species § Years
i 197G 1981 1991
| (_din HE)‘_“
Chir 1350 2079 3208
Fa il 9022 12474 17547
Deodar 25865 34388 45859
Fir/Spruce 16086 26422 40655
Broad Leavead 15385 .. 21628 Laxae
TOTAL: 67,668 96,9291 1,208,683
2. The wood balences of Chir, k2il and Fip-Sprugg, after meeting with

these requirements under the two Models is as under:-

— e .

Mo del Years
1970 1981 . 1991,
( VYolume in '000'm™)
I 503 489 488
IT 657 643 322

( Deodar snd broad leaved species has been ommitted In these
calculations on the assumption that it will not at all be available for pulp
and paper).
3. It may take 10 to 15 yeers to establish a pulp and paper or any other
industry. Therefore, the volumes as available in the year 1991 should only
be considered for industrial purposes. Further, whole of thesc quantities
may not be availeble for utilisation on account of silvicultural consilderations,
in-aceessibility, inefficient logging and several other factors. To be on the
conservative side It is presumed that only 50% of this wood will be available for

industrial purposes., Thus the quantities available under these two models will bhe

as follows in the year 1991.

Modal 1000 m3
I 234.00
IT 311,00
MW A/ Grarata
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SUMMARY

CHAPTUER X,

ACCESSIBILITY AND COST
STUDIES

1. The main object of this study was to find out economic avéildbility
of wood raw-materials for sstablishment of wood based industries at Jammu.
e Presently the cormercial extraction iz confined ocnly to the
coniferous species. Marking of trees in the coupes. is done; the marked,

troes are sold to the contractors, who extract the timber sizmes according

-

to the demand in the market.

3. Conventional tools are used for the éxtraction of woed. The trees
are converted into sleepers and hakaries at site, They are brought down to
lagbehing/load points through sny one or a combination of more than one mode
of minor transport, like manual carriage, dry slide, wet slide, telescopic
floating snd/or Donald gra;ity ropeways.

4, Chenab and Marau are two important rivers msed for free floating
of logs as well as scantlings. Rivers/and streams floating is extensively
practised in the area, because of inadequate road net work,

5. The study has bsen designed og a systematic pattern. Block centre
of each block of ground s;ﬂpling of ground sampling design has been taken as
starting point for extraction. It has also been considered as the polint of
origin for compiling transport distances. GCase studies from 25 logging
coupes, representing the entire range of variations, in topography 2nd working
conditions in the survey area wera taken up. With tho help of carefully
designed questionnaire and profommas, specially trained erews interviewed
the forest lessees and sub-contractors engaged in the logging work.

L

........Contd.
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CHAP, X. SUMMARY

6. The summary ef logging costs for various operations per Cublc metre

of wood ia as under:-

Sl.Noa Itom _ &Laragg_ﬂ_iﬁfo tM°_( in Rupees)
1. Marking of trees. 0.025 ( Standing Volume)
2. Felling ( including lopping end 1.17 { Standing Volume.
ropping).
B Bucking ( Delimbing, cross- 3,92 ( Logs Volume)
cutting and debarking).
4, Slesper comversion
1) By hand sewing. 33,26 ( Sawn Volume)
i1) By machine sawing. 21.79 { Sawn Volume)
5. Hakari making, 12.92 ( Split Volume)
6. Engraving property mark.
1) Slecpers / Hakaries 0,30 ( Scant volume)
i1) logs 0.18 { Log Voluma)
7e Minor transportation: Av, g;gﬂM__sZI‘.xg_,_

1) Rolling ( logs only) 7
11) Manual carriage 8
1i1) Dry slide 3
iv) Wet slide 1.94

1
2
4

v) Telescopic floating. .31
v1) Donald Gravity Ropeway. .60{ Span 750 metres end more)
vii) Donald Gravity Ropeway. .49 {Span less than 750 netres)
viii) Power Ropeways. 3.89
8. Major trensportation:-

1) Free floating

(a) Logs 0.08
(b) Sleepers/Scantling/
Hakaris:-
1) Lead below 100 Ims. 0.15
2) Lead of 100 Ems end 0,06
moTrd. CONTD,...
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CHAP. X.
ii) Truckings:
(2) 1-15 Kms. lead 0. 53
(b) 16-30 Kms. Lead 0.36
(e¢) 31-45 Kms. lead 0.31
(d) 46-60 Ems. lead C.28
(e) 60-90 Ems. lead 0.26
(f) 90-120 Ems, Iead 0,24
{g) 121-150 ¥ms, lead 0.25
(h) 151-180 ¥ms. =nd above
lead. 0,23
9. Amenities to labecur 10% on 211 ltems. from 2 to 7
( 1 to vii) above.
10. Over-~head charges 1% on items 1 to 8.

Distribution of volume ( growing stock) and its percentage by

different cost classes for delivery at Jammu snder various alternative is

ag under:-

——

Cost Classg
(Rupees)

Lt:x’-l:&m’—{

(1) Below 70

.....

(3) Above 100

LHUJA/

€ volume_in cost chags if extrastsd as —
Logs | Logs where [Logs where possible |Slee—{Hekaris
fpossible and fand Hakaris else- | pers]
sleepers_elscwhere ] where i
100,0 55..4 78, 7 6.1 T8.7
- 44.7 21.3 68-2 21.—5
- 1.5 - 5. 7 -
e @@t at@
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SUMMERY

GHAPTER -XI.

INDUSTRIAL PROPOSALS

Assuning 1.5 cubic metres of wood equivalent to one tonne in weight
end 300 days of production in a year, the following pulp mills with the

capacities can be installed:-

TABLE XI-1,

Capacdty of pulp mills in tonnes/day based on_raw materislg availeble
amder the two Models.

s1. ¢ . d ) Capacity in tonnes/ day. ...
No. g Kind of pulp { Yield | Model I Model II
| —_

1. Ground wood 90% 468 621

2. Seml Chemical 70% 364 483

3. Chemical ( Kraft) 40% 208 276

4, Chemical ( Rayon Grade) 30% 156 207

—£HUTA, PLER@IQ
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SUMMARY

CHAPTE R- XII,

RECMMENDATICHS

1. Sufficient wood raw materials are available for installation of
one Pulp and Paper Mill for production of sny one category of pulp as
indiecated in Chapter X1.

24 Sinee cull in case of Blue-pine and Fir and Spruce has been found
to be atnormally high ( up to 28% in higher dismeter classes) it is
recormended that this stock and over mature trees should be ramoved as
carly asg possible.

3. Moans of communication should be improved and mechanised devices
for logging should be introduced.

4, Artificial means of regeneration should be adopted in Fir/Spruce

and Kail Forests, and also Deodar and Chir where necessary, as natural

regeneration may not be able to cope with the large scale felling for pulp and

paper mill,

_IHUIA/
@HQ*GRE*E*Q
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CHAPTERI.

THE SURVEY AREKEA

Goneral Information

1. NAME:

Chenab Valley, the survey area, is the catchment of river.Chenab
and its tributaries flowing in the State of Jammu and Fashmir. This area
will be referred to, in the report, as the ' valley' or the 'area'.

2 AREA:

The total geographical area of the Valley covered by gurvey is
9,846 sq. kma.

3. LOCATION:

o
The Valley lies botwesn the latitudes of 32° 50! N to 34 -10' N
and the longitudes 75° E to 76° 25! E spproximately. 29 maps ( 1:50,000)

in Sheet Nos. 43, N, 0 & E and No, 52 C & D of Survey of India, cover the
aroa.

4. SITUATION:

The Valley lies in the Doda Civil District of Jammu & Kashmir,
from southern enterance of Jawahar Tunnel to the border with Chamba District
of the State of Himachal Prandesh. It is separated from Suru and Zénskar
area of Ladakh District of Jammu & Fashmir, and kashmir Valley, by the great
Himalaysn Pir Panjal range.

The aresn covers Ramban, Doda, Bhradarwah and Fishtwar Forest
Divisions.

5. TOPOGRAPHY :

The area is mountaineous except aleng the banks of river and
stream where flat bits of the land are met with. The elevations vary from
736 metres above M.S,L., at Ramban, to 6790 metres, at Mun-X¥un, on Suru
border. General elevations are around 2000 metres to 3000 metres above M.3.L.
peaks and main ridges are mainly above 3,500 metros. Slopes are steep to
very steep. The streams are characterized by bouldery beds.

The forests lie mostly between BOO metres to 3000 metres.
6. GEQLOGY :

Tue to great variation in the altitudes and mountain ranges, 2 wide
variety of geological formaticns are met with in the area, JIn Ramban Forest

CONTD . caeoasnaad
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Division the main formations, Upper Shiwaliks, Murrees and Nummalites, ?onsist
of Conglorerates, sandstones, clays, shales and lime sione. Agglomeratin
slates, Panjal Traps, Ganga moptris beds and Triassic fonmat%ons cover Doda
Forest Divisicn., Cambmw-Silurien rocks, with ignecus intrusisns, are

common in Bhadarwah Forest Division whereas a variety of inner Himalayan reck
formations are met with in Kishtwar Forest Division. Valuable minerals o.g.
saphires are found in Paddar range.

7. S0IL:

Weathering of Upper Siwaliks, Murrces and Shaly portion of ]
Nummulites gives rise to the solls which are mostly sandy and clayey in
nature whereas the soils derived from Panjal traps and Agglomeratic
slates, Dogra slates snd Salkhalas 3ig mostly silty.

In Romban Forest Division, the soil, therefore, varies from
sandy to sandy loam and clayey at places. Mica Schist found in Doda end
right upto Udil gives excellent deep loam of first guslity. Deep sandy loam
80il occurs on volecanic rocks whereas it ( soil) is shallcw on slates and
shales. In Bhadarwah and Kishtwar Division the typical coil produced by
decomposition of mica chists and granite is loose sandy loam. The soil

overlying slates on dip slopes is rather shallow. In Eishtwar, sandy soil
is also met within upper valleys.

8. CLIMATR:

The climate iIn the area is temperate with very savere winters.

Summers are mild oxcept in the areas along river beds in the lower reaches,
which become very hot,

9. RATN_AND SNCW:

The area gets regular rains from the North West Monscons, from
end of June to the middle of August. Ogeasional showers, due to loeal

disturbances, are experienced from middle of March to middle of April,
sometimes extending upto May,

Armual rainfall varies from 1000 mn to 1500 mm. Monscons shed
nost of the rmolsture in the outer ranges, when they enter the valley, the
rainfall decreascs as they approrch the Pir Panjal Range.

In the higher reaches of the Valley, 50% of annual precipitation

is in the fom of snow. The forests and the valley 800 nmetres above M.S.L.
remain show-bound from November till the end of March.

CONTD.vuaeess3
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10. INFRA~STRUCTURE FOR WQOCD TRANSPORT :

(i) Railwavs: There are no railways in the surveyed area, i
nearest rail-head is Jamu ( Tawi) at a disterce of
121 Ims. by road from Batocte.

(ii) Roadn:- The follewing roads exist within the valley:--
(1) Jammu- Srinagar Highway
( Batote to Jawahar Tunnel) 668 Fm.
(2) Batote to Lishtwar 108 Inm.
(3) Doda %o Bhadarwah 32 kn,

) The road netwerk is inadequate for transport of wood. Road construction
in the area is very costly. No large scale or Important road building
activity is envisaged in nesr future.

(iii) Streams & Rivers:- Streams and rivers ars the main =nd the
’ cheapest means of transport of timber in the

area. From the forests, and side streans,
logs, sleecpers and hakaries sre flosted or
brought to the main rivers by chutes,slides
( wet and dry) end telescopic floating.
Free floating of logs and secantlings is donec
in Marusdar and Chenab rivers. Most of the
timber extracted from the forests of the
area 1s floated in Chenab river, and caught
et Ramban or Akhnoor, The boom at Ramban is
not suitable for catching logs. From boem
heads, to the sale centres, Jammu and
Pathankot the timber is transported in
trucks. Road distance from Ralban 4o Jammu
is 183 ¥ma., Akhnoor *o Jammu 32 Fns. and
Jamm: to Pathankot 108 kma.

Water transport though inproves the timber by water seasoning yet
it talkes a long time, and result in river losses. Truck trazsport, though
more expensive than water transport, is preferred for quick turn over of
wnvestnent and no losses during transit,

11. ZﬂE_REQPLEL
Total pepulation of the valley according to 1971 census is 3,41,8E8,
The peopln are mostly engaged in agriculturs and pastoral pursuits, Mainly

malziélbarley and vheat are grown; rice is cultivated where irrigation is
possible,

CONTD.....4
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The poople rear sheep and goat and graze their cattle. They mo™e
to higher altitudes in surmer and come back to the lower arens in winter -rith
their herds. Some of them have a second set of houses, away In the forasta
called ' Chaks' or ! Dhars', These arc maintained primarily for gra=iny

their cattle, bub cecreals and other creps are also raised on tne lands nedaw
these ' Chaks'.

The valloy has the lowest literacy percentags in the Stato of Jammu
end kashmir. Only 8.6% of its population was literate in 1961 asg againzt
11% for the whole stote. In the rural population, which form 94% of the
population, the incidcnce of literacy is still lower.

People depend on forests practically for everytning such as fuelwood,
timber, grazing of their cattle and earning money by working in forests,
during spare timo, on different forestry operations. People alsc get
anployment on road constructlon and repair worls in Publie dorks and
Forest DRepartments.

Por capita income in the valley is s, 260,00 ( 1961 Census) as

compared to Rs. 293.80 for the whole of Jammu and Faghnir State at 1955-58
price level,

BEUIA/
E— @A EHR*@
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CHAPTFRIIL.

INVESTIGATIONEG R METHODOT 20 GY,

INVESTIGATIONS :

The survey carried ocut the following investigationa:-

(1) Prepared Inventory of the Forest Resources.
(2) Accessibility and Cost studies.
(%) Demangd and Market studiss.

2. INVENTORY OF THE FORFST RESOURGES :

The main objective for the inventory of the forest rescurces were:-

(a)

(b)
(e)

(d)

(e)

(£)

to estimate the total area under forests and other
important land uses.

to estimate forsst ares under different forest types.

to estimate the total growing stock and its distribution
under important forest types.

to estimate growth rate and carry out cull for important
forest species.

to caleulate Annusl Potential cut under alternative management
practices, and

to prepare forest type map for management =nd planning.

Precision:- The estimeztes of the total forest area and the total
growing stock aimed at were to be with a standard error of 1% and 5% rospectively.

3. DEMAND AND MARFET STUDIES:

The objectives of this study were:-

(a)

(v)

to find out the present level and pattern of weood consumption
and

to project the deomands of wood for future requirements.

4. ACCESSIBILITY AND_GOST STUDIES:

This study was conducted in order to find out the economic evallability
of raw materials for the establishmert of wood based industries especially

CONTD......6
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pulp and paper, The tentative delivery site was fixed at Jammu.

5. METHCDOLOGY ¢

(1) Forest Inventory:— Please refer to the Technical Report on
Data Frocessing in volume II of ‘his Reporth.

(11) Ipterpretation of Aerinl Photegraphs:- Aerisl photographs on
the scales 1:4C,000 and 1:80,000 taken
during October, 1261 and June, 1965
respectively were available for interpreta-
tion at the time of survey. Except for
small gaps the entire survaey arsa was
covered by acrial photography. The exdisting
gaps in aerial photography were covered by
Helicopter flights.

Aerial photography was used in order to find out:
(a) area undor forest, secrub and non-{orest lands.

(b) estimate of area under different forest typesi This could
not bs done because cf tho small scale of photography) and

(c) “to prepare forest types map for managenent and planning.

L 100% interpretation was carried out on alternate-photographs.
Mininum area for delineation of a forest type or any other land use class was
10 hectares. The details are given in the Technical Report No. III- Photo-
Intsrpretetion, in Volume II.

(1i4) ¥arket and Bewand Studies:- Sample surveys were conducted
and avallable data compiled. Please
refer to Chapter VIII of this Report for
details.

(iv) fgeepsibil ity and Gogh Studies:i~ Systematic sampling design
was adopted for this study alsco. Bliock
centres, as per Inventory ground sampling
design, were treated ac the basic units of
samples. Various details regarding
extraction of woed wers collectzd for these
samples., The details are given in Chapter
X1 of this Report.

BHEHEHGREHQ
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CHAPTERTIIIL,

LAND__USE_ PATTERN.. AND. _TFOREST TYPES

1. LANDr USE PATTERN:

Cn the basis of 100% interpretation of aerial photographs present
1and use pattern was found to be as follows:—

TABLE WO, TiT.I.

_ARFA UNDER_DIFFERENT LAND USES

e ST ST ST M T me e e e e e mw wa TN P me uu M AT —— MR M M S arE EeS e e M sma e PR e = Re e S e e

_______ Leand Use_ _ _ _ _ _ _ _ _plots._ _ _(_5g._Hms,)

— d— dm et mea mE TE e G e

1. Forcst lands.

{(a} Vegetation-forests. 444 3,744,353 38.0

(b) Vegetation-scrubs ete. 37 292,07 3.0
2 Farm woeod land. 35 276,28 2.8
3. Non-forestry plentations. 5 47 .38 0.5
4. Agricultural crop londs. 91 718.33 7.3
5. Pasture lands, 852 726,23 7.4
6, Urban, Village and Industrial londs. & 47,56 0.5
7. Barren lands. 470 3,710.09 B7 .7
8, Gthers. 36 284,18 2.8
RS = S LS - A
2. SPEGIES_ GROUPING:

For.tabulation, different forest types were grouped together and the

following five strata were formmed:-

Stratum Forest types ip the strafum
Fir . Fir, Fir-Blue Pine,
Blue-pine Blue-pine, Blue Pine-Fir,
Decdar Deodar

Chir-pine Chir pine

Cthers '

Mostly Broad-leaved.
essB
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3. BREAK~.UP OF TOTAL FOREST AREA INTC DIFFERRENT STRATA:

100% aerial photointerpretation gave out total forest area as
3,74,433 hectares, OCorrespondingly, by ground sampling and phofointerpretation,
444 plots fell in forests and open forests. The area weightage per plot was
caleulated as 374433 = B843.32 hectares. For further caleculation of areas
444
under any stratum, the number of plots in that stratum are multiplied by
this weightage.

4, AREA BY FOREST DIVISIONS AND FORREST STRATA -

Number of plots in each forest stratum and each Forest Division
are tabulated as below:-

TABLE NO. IT1-2.

NUMBER OF PLOTS BY STRATUM AND FOREST
DIVISIONS.

e e mw A o e —

_ Stratum_ _ _ _ _ _Kightwar_ _ _Bhadapwah_ _ Doda_ _Ramban _Udhampur_Total
Fir 67 41 39 10 0 157
Blue pine 30 10 30 17 0 87
Deodar 20 33 20 5 0 78
Chlr pine o 1 1 18 . 3 R3
Others 48 1< 20 16 1 99

" eotan: w5 .o 10 66 4 44
* Becing a very small area, it has generally been omitted from the
report,

S.d ATcas by forest strata and Forest Divisions thus work out as

under :—~

CONTD.ssauv-a9
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TABLE NO, III-3,

AREAS BY FOREST STRATA AND FOREST DIVISICHNS

— - — o~ —

Stratum Kishtwar Bhadarwah Doda famban  Udhampur  Total.
Fir 56,502.28 34,575,095 32,8B89.38 8,433.16 O 1,32,400.79
Blue Pine 25,289,593 8,433.18 25,299.53 14,336.40 0 73,368,.64
Deodar 16,868.35 27,829.48 16,888,35 4,216,529 0O B5,778.77
Chir Pine - B4% .32 843.32 15,179.72 2,529.95 19,396.31
Others 40,479,84 11,808.45 16,886.,35 13,493.08 843.32 83,488,441

Total: 1,39,147 .40 8%,488.38 092,764.93 55,658.97 2,3753.27 3,74,452.95
or
___________________________________ B9044435.
E’\HUJA} CUNTI‘DOQ‘QOIQ- ------ lO
U@
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GHAPTER- IV,

_VOLUME TABLES AND GROVING STCCE.

PREPARATION OF VOLUME TABLES:

——— s

No. of trees felled for preparation of volume tables were:-

Chir 36
Blue Pine 93
Deodar 136
Fir/Spruce 80
Others 39

TOTAL: __ 394

Multiple regression equations for measured volume of the trees to

their diameters ( o.b. at B.H. ) and total heights ( standing )} wers fitted.

3.
below:~
(DiaMetre ) _ _ _Chiy _

.10 .020
.15 .055
.20 .150
.25 «304
.30 .519
.35 .793
L40 1.127
W45 1.520
. 50 1.974
.55 2,487
.60 3060
.65 3.692
.70 4,385
.75 5.137
.80 5,949
.85 8.820
.90 7.758
.95 8.743

1.00 9.794

1.05 10.804

1.10 12,096

1.15 13.305

1.20 i 14.595

in Techinical Report on Data Processing in Volume II of this

Local volume tables prepared for different species arce reproduced

TABLE NO. IV- 1.

3

The general volume equations and the local volume equationg fitted are given
Report,

______________________ Volumeg ( m J4E.3)
— — Broadleaves_, _

- Sl

.088
-120

. 215
373
»594
.879
1.227
1.637
2.112
2.649
5.249
3,913
44,639
5.429
6.282
7.198
8,177
9.220
10.325
11.494
12,582
14.021
15.379

— . Dgoder _ _ _Fir/Spruce

109
.189

. 287
»465
702

. 998
1.353
1.768
2.239
2,771
3.362
4,012
4,721
5.489
6.316
7.202
§.148
9.152
10.215
11.337
12018
13,758
15.058

0867
113
»R25
4035
832

. 968
1.348
1.768
£.312
2,895
3,543
4,262
5.047
5.898
5.817
7.803
8.856
9.975
11.164
12,418
13.740
15.129
18.585

L1186
» 122
L177
281
435
.B638
820
1.191.
1,542
1.943
2.393
2.892
3,440
4,038
4.885
5.382
6,128
£8.923
7,787
8.6861
9,605
10,587
11.640

-q--»--_—-.-.-.———-—.—u-—.—-———-.-.-o—--—-..—.u-—a————-—_-u_.—.—-o—-__
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4. GROJIKG STOCK:

Using these volume tables on plot enumeratlon data, plot volumes
were calculated. These plot volumes were grouped together in each forest
type stratum and figures for volume per hectare in each stratum were computed.
Details in " Techniecal Report on Data Processing”- Volume I1Il.

Following table gives the area, volume per hectare, their S3.E. % and
total volume iIn each forest type:-

TABLE NO., ITV— 2,

Total surveyed Area = 084623 Ha, Total foreat area = 374433 hec,
Total No. of Bloecks
in surveyed area = 158 Total No. of forest =102
Blocks.

Total No. of plots in Total No, of forested
gurveyed area._ . . =_ . 1817 _ . ..o plots _ o oo 2 =444 _ . _ . _ -
Stratum Are=s % S.E. Vol./Ha. 3.E Total % No. of plots

(Ha.) Aroa % o.M, 2 Vol. Vol. -

000! 1otal  Enumerated
______________________ Clello oy me te e e o == = mn . e o e W
Fir 132401 35,3 8.8 351,40 7.6 48525.7 45.7 157 134
Blue- 7353689 19.6 8.5 205.23% 10.5 15057.6 14.8B 87 81
pine. —_—

Deodar. 65779 17.6 13.4 378.786 B.d 24914.5 24.5 78 72
Chir- 19398 5.2 12.7 127.51 18.0 2473.2 2.4 23 19
pine -
Othere. 83488 22,3 7.2 154.34 10.8 12885.,6 12,6 S9 77
p——
Total 2374433 100 2712.02 6,01 101856.8 1.00 &44 383
!—-—/ N
5. Distribution of Growing stock/Hectare:—

The distribution of volume per hectare by different stratum and
by important species 1s tabulated below:-

GONTD.‘.I...lz
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TABLE NO, IV-3.

DISIRIBUTICH OF VOLUME/HECTARE BY IMPORTANT SPECIRS,

— e m e mm e e G e s e ek AW e M e R M S e m ewn o A m S S e e e

Blue Pine

Deodar

Ghir

— e e aAm = o W TER e

e e Volume dnm® _ .- - o =
t ' ' Fir/ ' Ban- ! Other !
Chir § ¥ail 'Deodsr ! Spruce ‘' oak ! broad !
e Y LY o1 leaved !
0.08 17 .27 13.35 201.%4 0.00 £3.78
(0) (2..9) (3.8) (8%.1) (0} (8.2)
G.00 168,10 20.26 9.02 1.21 5.64
(0) (81.9) (9.9) (a.4) (.8) (3.2)
0.00 %5.10 318,68 14.69 2.76 7.53
(0) (9.3) (84.1) (3.9 (.7) (2.0)
123.81  0.00 0.00 0.00 2.11 1.89
{e7.0} (0} {(0) (0) (1.86) (1.4)
0.00 "11.70 3,09 28.86 B8.74 101.95
(0) (7.8) (2.0) (18.7) (5.7) (66.0)

— v mm ey e mm mm ew wE omm dmm o Mm mm e M e m ewm G e MR TR e M me e e Se UE M en wm e A e s e

6.

The figures in brackets show the percentage of volume under the
specles with respeet to the total volume per hectare.

DISTRIBUTION OF TOTAL GRCOJING STCCE BY STRATA AND TMPCATANT SPECIES:

The dlstribution of total growing stock by different stratum and
important species, therefore worlkgout as underi-

TABLE NO, IV-—4,

DISTRIBUTION OF TOTAL CROWING STCCR BY FOARST STRATA AND IMPORTAMT SPECIRS.

el e R R I I e I N

e e = Volume_ in 1000 ' md _ _ _ _ _ ol e — -
Stratun Chir Xail Deodar Fir/ Ban.- Other Broad Total
P . Sprucg _ocak. leAve. _ _ _ _ _ -~ e ~ —
Fir 7.9 2,286,686 1,767.6 38,653.1 O 3,810.5 46,525,7
Blue-pine 0 12,333,3 1,486,5 661.8 88,8 487, 2 15,057.6
Deodar 0 2,%08.8 20,982.5 966.3 181.5 495,3 24,914.5
Chir pine 2395.6 0 0 0 10.9 38.7 2,473,2
Others 0 976.8 258.0 2,408.5 729.7 8,511.6 12,885,686
SLCTAD: | _R240%.5 17,908,5  24,474.6._ 42,690,7_1041.0 13341.3 _1,01,858.6 _ _ _

CONTDuvveoeesld
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7. CULL:

Cull means the nestural defects in wood which make it unsuitable
for any utility purposes. , Here, in this report, it refers to rot,
hollowness and knots in the wood. Loss of volume in wood due to -hese
defects will be called cull volume and the factors which determine the cull
volume in standing trees are known 2s cull factors,

(1) Determination of Bull factors:— The data for cull was collecte
od from the felled trees, and analysed. For each of the
important forest speciss cull volume was expressed as percentage
of gross volume for each diameter class of trees. For
esch of the 10 an. diameter classes, percentages of Cull were
plotted on a graph paper. It was noticed that these plotted
velumes do not always follow any particular trend. For each
of the 10 an. diameter classes, percentage for eull volume
were read and tabulated, These volumes were z2pplied to the
totel growing stock to give allowance for the cull while
caleulating net growing stock of the important forest types.
Cull factors for different important species are described as
below:

(11) Chir and Dgodar:- The cull in case of Ghir and Deodar was
negligible { less then 1% ) and hence no tables have been
prepared. i}

(i1i) Kgil:- Following table show the distribution of cull in
different dismeter classes:-

TABLE NO. Iy-5,

CULL FACTOCRS
-Spegigg— Blue- Ping,

Diam., Class Ho. of Mesn Volume ( _cu, M) Cull percentage _
in en. 0RBS. Gross Net Caleulated From
e e e e e e e e e e Graph. . _
10-20 HA 0.085 0,085

20-Z0 8 0.447 0.442 1.1 1.1

30=40 19 1.012 0.999 1.3 1.3

40-50 23 2.168 £.115 2.4 1.9

5060 <0 2.832 2,758 2.8 2.6

B0-70 10 4.619 4,585 1.2 3.4

7T0-80 10 5.648 5.363 5.1 5.9

80-30 3 6.923 6.610 1,5 4.5

....—._._-——-——--.—-.._—_———._-——.-—-———-..—-—.——-—-—.-_—-—-..———

From the study of this table, maximum cull percentage of Z.5%
( 2s read from greph) is for 80 am. to 90 am. dismetor class. This 1s based
on small number of observations. In addition some of insgngssible ¥l forests
eould not be reached for fellings. It will therefore, be quite safce to allow
5% deduction for blue pine from the total volume on fccount of ecull.
CONTDreveenaasald
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(iv) Fir_and Spruce:— Cull is meximum in case of Fir and
Spruce. Some of %hs Inaccessible Fir foreats cculd not
be visited for conducting fellings. Some of tho [ir
forests hfve not been worked 2+ all. It i- v rkh mention-
ing that the cull is least in well manvged and rvegul-rly
worked forests on account of their accegsibility 1ile
Chir and Dcodar.

(v) As read from the graph, cull is sbout 20% for 80 cu. o
'90 cn. diameter class, whoreas it is about 28% for 90 o,
to 100 e, dismeter class. ZXeeping in view all these
factors, 30% deduction for Fir and Spruce from the +etal
Polumo on account of cull is considered reascnable.,

(vi) TFollowing table shows the distribution of cull by
dilameter classss:-

TABLE NO, IV-6,
CULL FACTCR

SPECIES—_FIR + SPAICE

--.-—_—-—.--—_..___—.—__-_-_-_——————————-——.—.—-———_——_-

Diam. Class No, of Mean Volumg ( cu, ms,) Cull Percentage . . __
~Llewm)_ _ _OBs _ __ __ Grogs_ _ _ _ _ Net_ _ _ _ Colgulrted . _ From Gpaph.
10-20 2 0.100 0.100

20-30 10 0.415 0.413 0.5 0.5

30~-40 18 1.109 1.087 2.0 0.7

40-50 8 1.781 1.721 2.2 1.3

50-€0 10 2.993 2.838 5.2 2.6

€0=70 12 4,927 4,846 1.6 5.8

70-80 13 7.435 6,967 6,3 9.7

80-90 7 8.330 6,872 12.9 19.92
90-100 8 10.924 7.87% 27.9 27.92
100-110 4 13.698 12.226 10.8

8. NET GROWING STOCK:

After deduction of volume on Account of cull, the position eof gross

and ne@ growing stock by different spccles from all the strata works out
approximately &s under:—

CONTID......15
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TABLE_NG,_ IV- 7,

-— mm mm im m e A ew mm mm o wm wm am wm e mw ma e m e s mm mm wem e mm = mm — ww e— e —— —— T TR oSm = S AR e

Species D e e e e e e e e Volume_in ! COQ ! gubic metres. _ _
f Gross ! Net ( after deduction

__________ (o M L_ofcull)e . _

Fir/Spruce 42,690,7 £9,883.5

Blue Pine 17,905.5 17,010.2

Deodar 24,474.8 24,474,6

Chir 2,403.5 2,403 ,5

Ban Oak 1,041,0 1,041.0

Others 13,341.3 15,341.3

TOTAL: 1,01,855.6 88,154,1
L UARYA @Har@rara

CONTDewroonsn 18
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CHAPTER-V.

MANAGEMENT PRACTICES.

PRESENT AND FUTURE PROPOSALS

PRESENT MANAGEMENT

1. OBJECTIVES :

The objectives of precsent management practlces are summarised as

under:—

(i) to presecrve and improve ferests for soil and water

conservation.

(ii) 4o meet the bonafide domestic snd agricultural requirgments of
the local people for timber fuelwsod, fedder and grazing of

their esttle.

(1ii) to man=ge the forests according to thelr silvicultural

reguirements and site, and

(iv) to obtain maximum sustained yield of timber and sustained

income for the Govearmment.

‘Ba

In order to cope up with the above objective, the management

practilces being followed indifferent Forest Divisions are given In the

follewing te=ble,

S17 Forest  Worklng ~  Main ~ STlvieul- Rota- Bxplolta- Conver- Rema

Rota—~ Explolta- Conver- Remarks.
No. Division OCircles Species  tural sys— tion  ble diam. sion/
tem (Yrs.) (in on.) Regenra
tion
period
or fell-
ing
eycle
________________________________ (Zre) o o o e
L o B o B 2 S E ____86_ _0_____4 B_ _ __9_ _
1. BRamban (i) The Eail Deodar & Conversion 150 Deondar(65) 30
Conversion. KEail to Uniferm K2il (73)
under
shelter
wood sys-
tem.

CONTD.usernes
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(ii) Doodar
kail Selee-
tion,

(4ii) Fir
selection

{iv) Chir
Interim

(v) Protec—
tion cum
improvement.

(vi) High
pasture
land Deve-
lopment,

#* Sourcaie

2. Bhadar- (1) Uni~

wah.

form,

A 5 e . _6_
Deodar, Selection 180
¥ail and System.
mixed
Fir Fore-
sts.

Fir fores~ —do~— 180
ts.
Chir Thinning and 120
Improvement
Foliings.
All Restricted -
conifers felling as
in the case
of' Dcodar
kail sclec-
tion working
circle; strict
Fire protec—
tion and
closure to
grazing,
Alpine & Rotstional -
sub-Alpine closuras.
pasture
land.

heeessi-~ Convergion
ble Deodar to uniform

. 150

Fail under shelter
Yorest wood system.
with little

Fir in

nalasgs high-

BT UD.

— et = e

Working Plan { Ramban ) 1951-62 to 1971-72,

L T B9
Deodar (75) 30 Proportion
railz  (60) of Beodar &
Fir (75) Fail is

hi her.

Deodar (75) 30

tail  (60)

Fir (75)

Chir (75) 30 Conservative
removal of
maturs and
over mature
stock only.

Az in the - Situated on
case of rugged and

Deodar, FKail highly pre-—
seleeticon cipitous

W.C. ground

Depdar & 80 Exploitation

ks il period is 20

years.

CONTD......18
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(i1) Mixed
conifernus
selecticon.

(11i) Fir
selection,

(iv) Unregu-
lated.

#  Sourcc:-—

SO,
Mi}{ed Deo~ Seleetion 180
dar kail, systen.
Fir
Forzsts,
Fir Selection 180
Forests systen.
High level Restricted -~
& poor fellings,
forests
on highly
precipiti-

ous ground.

———L B 9. -
Deodar(75) 30 Proportion of
& F¥ail Dgodar &

Fir  (€0) Kail higher

than Fir,

Dacdar (75) 30
kFail (&)
Fir (60)

Strict fire
protection &

Bhadarwah Working Flan 1954-55 to 1873-74.

## Cofiversion period from the cormencenent of this plens.

3, Doda (i) Degdar

Unifam.

(1i) Mixea
coniferous
selection.

(iii) Fir
Uniform

(iv} Fir
Selaction

(v) Unregu—
lated.

* Source:-

Accesai~
ble Deodar
and Kail
forests.

Deodar,
Fadil
nixsd with
Fir,

Fir, Eail

Deodar

Fir, hail
Deodar

All Coni-
fers,

Modified
shelter
wood
compart-—
ment sys—~
tem.

130

Selection 180

system,

Modified
sholter
wood
syaten,
Selection
system,

180

180

Inportant
felling.

Doda VWorking Plan 1958-59 to 1987-88

improvament
fellings to
be donoc.

Deodar (&") opi#

reil  (60)

Fir

Dzodar (87)
Fail)
Fir )

30

(60)

£11

snecies{80) 180

Fi (75)
Deodar ) (80)
Fail )

30

Pooriy stocked
& uncommercial
forest Removal
of over mature
forests only.

##* Approximately a period of 60 years has alresady passed.
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4, FEishtwar (i) Deecdar Abcessi~ Indian 150 for Decdar{75) 20
¥ail Selze- Dble Sclection Deodar % Eail
tion. Deodar Systen. & kail Fir  (75)
la il 160 for
Forcat & Fir.
at places
nixed
with fir.
(ii) Fir Predemin- Selection 180 Fir(75) 30
selection, ently pure System. ¥ail
Fir, Deodar
(iii) Up- A1l coni- Improvement - - -

regulated fers Inace- fellings.
cum improva- essible
ment. forests.

# Source:~ Kishtwar Working Plen 1861-62 to 1987—68.

— em e um e e mm oA i e m— oms Ee e A A ew em v EmE e e mp AR e e e e e b e e — e e e e e o mm

Since the area of Udhampur Forest Division covered by the Survey is vory
small, Information has not been collected for that divisicn.

5. ANALYSIS:;

From the perusal of werking plens and the above tabulntions it is clear

that:-

(1) the forests are being managed me inly with a view to produce large
slzed trees for Railway sleepers. Tracs over 60 cms. in diameter are
considercd to be quite suitable for esconomic conversion into slcepers
and scantlings which are in grest demsnd in the market,

(ii) the accessible Decdar and L2il forssts mre managed mostly under shelter-
wocd system,

(111) Fir forests and the inaccessible forests are being managed under
Selection system (-Except Dods Division ) and

(iv) use of these woods is not being made for any Industrial purposes.

& FUTUAE_PROPOSALS :

Large slzed timber for Railwsy sleepers may continue to be in demand for a
long time to come. Scme of the forests may, thersfore, have to be managed for the

CONID.......20
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preduction of large sized timber.

4, Cur country needs newsprint and paper vory badly. Ceoniferous timbers
i.e. those of Fir ( including Spruce )}, bail and Chir are very cuitable for the
production of high grade pulp wiich can be used for preoductiszn of both newsprint
and paper after mixing with nechanical pulp produced from other hardwoods and
inferior species. Some of these valusble resources may, therafore, need to be
managed with a visw to setting up of pulp and paper industry to the requirsncnt
of the country and thus saving the valuable forelign exchange.

Se For mamifacture of pulp and paper, swall sized timber ( i.c. upto 5 ans.
dismeter over bark) can be used. Fir, Fail and Chir forssts may, therefore,
have to be worked on shorter rotations.

8. Besldes the environmental aspect of the forests, the concept of econcmic
planning has also to be kept in view. Longer rotations usually mean smallexr return
on the Investments. Shorter rotztions for Fir, Kail and Chir may, therefore, have
to be adopted to grow the forests for setting up industries.

7. 1t is, therefore, suggested that the forcsts be managed with a view to
establishing the pulp and paper industry, in addition to the objectives laid for
the present management.,

8. This would involve, perfection in the regencration techniques of all
the conifercus forests.

- CONI‘D--.-------O?].
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CHAPTER~ VL.

RATE _OF GRCTH

1. MEAN AGE BY DIAMETER CLASSES:

Felled tree data gave the following distribution of age and by 10 cm.
diameter classes In respect of the four coniferous species:-

TABLE NO, VI-I.

MEAN AND S.D. OF AGE DISTRIBUTION BY 40 ¢m, DIAMETER CLASSES,
SPEGIES.. FIR

- e o me e e e e e mm e e Em e e vE S R e sm B s m S mp ww e wm M e mw SEE am T TR S e e SR e

84 85 172 113 212 173 252 218 256
79 193 172 531 201 183 222
81 64 194 185 132 205 385
122 221 172 213 201 191
72 117 86 161 178 172
71 172 203 177 158 182
66 a5 161 120 170
108 241 206
143
75
170
141
134
157
204
Total 555 2107 1401 1300 1458 11068 799 218 256
N 7 15 8 7 8 6 B 1 1
Mean 79.3 140.5 175.1  185,7 182.3 184.3 2E6.3 218.0 256.0
S5.D. 20.3 51.4 44,1 75.2 27,9 12.3 53.0 -0 .0
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"TABLE NO. VI.-2.

SPECIES.- BLUE-FINE

T drm M e v me W me EE Em mw me B W mae e TEr e S e TER e S e mm gum wE PN A e e T ke e T e s e AR ey wm

¢-10 11-20 21-30 31-40 431-50 51-60 61~70 71-80 B1~-80 91-100

AN AL e WG e o am MR S M R S S M Gk e SR S s e AW B B b R TR ew T MR Ak e W em eer ma vem e e mes e

19 81 57 74 71 105 14 102 157
43 91 72 87 86 84 83 112
120 76 81 77 61  as2 144
g5 74 145 109 87 93 159
83 85 76 98 103 107
83 gg 80 76 o8 127
67 77 138 o8 106 111
84 75 91 103 182
70 83 a4 100 124
78 73 118 78
69 &2 81
73 73 84
58 78 119
74 o6 73
74 70 101
68 80 89
105 88
96 109
73 77
g2 79
74
74
75
68
Total: 62 570 1151 2028 1816 925 1060 517 157
N 2 7 18 24 20 10 9 a 1
Mean 31.0 81.4 . 1. . - .
S.D. 17,0 %.6 771.59 8240.51 90'184.4 92I45.7151:e7.88 12:?5.27 1.5070
CONTD e eaenann. 23
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TABLE NO., Vi-3.

MZAN AND S.D. OF AGE DISTRIBUTION IN 20 cm, DIAMETER CLASSES,

SPECIES— DECDAR

-_._----_......_._.__.__.-.._.-.._.___.-_...-.—-_.—-—...——-—--—----—-—-———-—-

— T e e - e = e eme  rmm

53 75 54 94 59 93 136 100 207
52 115 75 126 1186 183 156 134
78 73 84 95 105 a9 156 95
63 g1 892 95 122 20 119 23
80 76 80 107 137 g7 184
20 88 106 116 11¢
75 88 103 87 99
71 59 122 102 98
95 90 58 120 101
75 95 87 1431 111
89 T4 o4 87 111
70 75 88 104 147
114 82 79 100 129
95 107 100 26 a7
92 96 111 a7 110
73 57 97 a7 51
22 T4 20 98 a7
71 75 148 100 195
73 55 23 24 195
67 72 93 88
63 69 97
69 68 20
71 20
74 58
58
82
52
T4
Total: 327 1969 1686 25886 2074 2280 567 100 713
N 5 24 2 28 <0 19 4 1 5

Mean. 65.4 82.0 76.6 92.4 103,7 118.9 141.7 100.0 142.6

5.D. 12.2 17.9 14.5 21.2 18.9 35.1 17.8 o0 51.8

— A e G mer v e m e rha e vw mm e e W mm e G e e e e e v v S e e e S W e e W T mm sew s s
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TABLE NO, VI-4,

MEAN AND S.D. OF ACEK DISTRIBUTION IN 10 com, DIAMETER CLASSES,

SPECIES- GHIR

—u———-——.——-.-._._u.._--..—.———.-_—-.__——.—_—-n—--——n-.-n——_

0-10_ _Th-2._ ~#1-20_ 3149 _A1-80_ 51260 _61-70_ 71280 _B1~90_ 95-100_ 100+ -—

63 62 85 85 85 g7
93 63 64 B5 76
59 69 a7 81
52 85 77 82
ird 63 94
80 59 9g
80 72 95
87 57
g2
a5
&3
87
92
Total: 156 577 975 802 324 a7
N 2 8 13 7 4 1
Mean, 78.0 72.1 74.8 86.0 81.00 97.0
S.D. 21.2 12.8 14.5 11.8 3.7 .0
2. . DIAMETEA-AGE-HELGIT RELATICNSHIP :

The distributions mentioned above in tables 1 %o 4 betwoon moan age by
diameter elasses wero plotted on a graph. A centimious smooth eurve was drawn
to show relationship between gge and diametsr. Corrections were applied for age
upto the breast height. Values for nge were road from these graphs fer specific
diameters and for different species, The results are tabulated below;~

CONID.......25
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TARLE NQO: VI— 5, ¢

H
I“)If-mﬁgﬁg GE / -BEIGHT

-_—em = mw eww —— mm W =
e e T e e A T R T e T B e

Diameter '_ = _ o Smegiecs_ _ _ .t it o e e e e e m - =
( ems.) '_* _FIR __ _+1 BLUEPINE_ . _' _ DEODAR_ _ ' __ _ _CHIR _ _ . _
"hge ' Height ' Age ! Height ' Age' ! Helght ! Age [ Height

rl(fears): (M) :(Years): (M) :(Yea?s): {M) : (Years) : (M)

10 . N A - - -

20 - - 52 16 68 17 - -

30 25 25 66 24 79 25 62 22

40 125 28 78 29 89" 30 71 27

50 153 33 89 33 100 33 79 29

&0 179 38 106 . 35 111 35 84 30

70 201 42 111 z8 122 37 89 31

80 220 45 124 40 154 38 - -

90 238 48 136 41 144 39 - -

100 254 19 o . - _ - -

3. ~ DISTRIBUTION NO. OF STRMS/HEGTARE:

Distribution of number of stems per hectare ‘in each stratum by
important specles” and 10 em. dimmeter classes are given in the following tables:-

CONTD...... .26
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TABLE NO, VI-6,

o CAUD o e e e mw o = — = Fir_( Foresi t Qpen_farest) Pisiribution of skems per hecbapres _ _ _ _ _ _ __ :
“l, ! Specles ! mm g m e e mm o e = « ~ - Dirgeter Classea (em. ). _ _ _ . . _ i
No, ' Group P 3 10-20 20-50 350-40 40=-50 50-60 6B0=70 70=-80 80-90 00-100 100=110 110+ ! TUTAL

[} ! 1

] [ ] '
1. .nwuu 0,00 +99 0,00 0,00 0,00 0,00 0.00 0,00 c,00 2,00 o.oo 0,00 0,59
2 Blue Pine 5.28 5,26 4.05 0,96 1,36 0,99 B0 W44 BT  WR2 205 +02 19,40
B Deodax 0,00 1.52 1.25 0,00 20 .47 o ad ¥4 ¢ 20 120 +12 14 4,71
4, m.“_u.\ 18,88 69,31 B4,91 20,48 13,19 9,21 TedT 7419 5,34 3,57 1.5 1,89 192.88

mvu-:.om-

s Ban Osk 0Os00 0,00 .00 0,00 0,00 0,00 0,00 0,00 0.00 C,00 0,00 0,00 0,00
6, Others 0,00 24,14  9.08 7,80 4,21 1,70 1414 492 30 .24 15 0,05 49,71

STRATUM 24.38 100,62 49,79 28,84 18,96 11,97 2,75 B.87 6,16 4,22 1,84 2.10 287,29
TOTAL,

G ek S uki chh I SN SW S YW W S WS W WS MW WD R G ew B AT W -—aw s vm oW S R R TR B ma e e mm MR O A R em am am em

GCZHM—U. ane e .Nq
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TABLE f?iﬁbﬂﬂ?l

STRATUM o __ BIUE PINg ( FOREST + OFEN FURST ) DISTRIBLTION SPERS P HECTLRE
S1.' Species l e e e e m e e e e — .bpmsmxmﬁobtm:omhgﬁ..z..::a....:....i-..li
No, ! Group b -10 10 20 20-30 30-40 40-50 mocmo 60-70 70-80 80-90 90~100 100-110 110+ Total,

. | 1
e e e e e e e e e e e e e e e e .t ——— .

1 Chir 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00 0,00 0,00
2, Blue Pine 3.88 19,34 32.76 26,80 20.97 15.70 6,07 2.70 1,198 W75 .20 «20 130,55
mo Umom.m.n. Q.00 HO.Mm M.N.m h.m.mw H.mm .m_w -%m .mm .MN .Hw .OW -Om NH-@O
4, Fir,

Spruce 0,00 2.57 2,06 2,24 1,05 2l 15 12 .18 08 .00 01 8,47

5e Ban Ozk 0,00 1,60 0,00 0,00 0,00 Jd1 07 11 .00 00 « 3 D00 1,92
6, Others 0,00 6,64 2,58 1,909 , 66 A5 0,07 35,09 .07 03 0.00 12,91

- s e T m um e e el WP W G SR AP AR M mm oma U wh W UE DT G BN M RS AP T MR fR ES MW MW TE ) B YR W W MR WE B S T me T e Sm mm oam e S e S

STRATUM TOTAL:
5.88 40,20 40.64 35,62 24,20 17.44 6,82 5,64 1,68 1.08 12 27 175,76

y oaey M FE S fm B Sw W W LB W S T R WY s e mel oul med b el e B AW AN O WL MR Gm R W B W B W hm e
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TABLE_NO,_VI.8,
ik FQREST + QFEN FORAST ) DASYRIBLIION QF Q.. Ok STEMS PRl HMC.AhE_

|,|.-l.l.1l-l..l...l.-l-.ll.-l!!v.l..l..lll.l.i-‘-lllli-all"llllucl..lllilclI!l.l..llr.i-l.l...lllol"f-aiol.

STRATUM

mu..“._xa...i-.m. Diameter Classes (Crm. )
ool Gpeoles ! L L o o o e e e e e e e e e e
' Group ! -10 10-20 20-30 30-40 40-50 50-€0 60.IC 70.80 80~90 90-100 100-110 140+ Total
. '

1. Chir 0,00 0,00 0,00 0,00 0,00 0,00 0,0 0,00 0,00 0,00 0.00 0,00 0,00
2 Blue Fire 0,00 8,69 6,81 5,55 3.44 2.62 1.45 ,90 .1t .16 .06 12 29,91
3. Deodar 80,50 133,73 73,45 41,61 £9.44 16,79 9,75 4.83 2,72 1,32 .63 .89 295,82
4, Fir/

Spruce 0,00 3.89 4,65 1,60 1,29 ,95 39,18 ,10 .08 1,00 11 13.25
5. Ban Ozk 0,00 1,22 3.07 1,25 .20 .27 07 0,00 0,00 04 0,00 0,00 6,12
6, OQthers 9.69 2,92 2.68 1,75 .77 .61 .42 .34 05 04 04 0,00 19,31
SERATUM TOTAL: 90,19 150,45 90,66 51,76 35,14 21.2¢4 12,08 6,36 2,98 1,84 .73 1,12 464,41

TR T MM TR SR S0 4w mw mm oem TR TH) TR Mg Sy iy W S r WS WE 4 D m A v mm A ED Em AR e B AR A UN MG S SN SN W, AN el SR By M e S B S B e e b ow b

ODNﬂMeU.I..O.a...-NQ
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Tadif N0y VI 90

ThRET UM _GHIR _(_FORAST + OPEN FOREST ) DISTRIBUTION OF NQ. OF _SIEMS P HROIAhL
Now ! Species ! e mmm e = Dizmeter Clagses. { GMade v m e = o e e iz o

' Group 1 .10 10-20 20-35 39-40 40-50 50-60 G070 70-80 80-%0 ©90-100 100-110 110+ TOTAL

1 '

1, Chir 0.00 25,55 26.85 25,69 14,51 13,28 5.10 3,02 .55 51 0.00 .34 114,96
2 Blue Pine 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0.00 0,00 0.00 0.00
3. Deodar 0,00 0,00 0,00 0,00 0,00 G,00 0,00 0.00 0,00 0,00 2,00 0,00 0,00
4, Fir/

Spruce 0,20 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0.00 0,00 0,00 0.00 0,00
S, Ban Oak 0,00 3.71 0,00 0.00 o 76 .48 0,00 0,00 0,00 0.00 0,29 0,00 4,95
B, Qthers 0,00 7.8 0,00 0,00 0.00 0,00 0,00 O.k& 0,00 0,00 0,00 0,00 8,07

— e mm aem ame e o Em emn TR W eed em LT e s !llll...!-.lsllllni.l...l..d.nt..l-»lal.\.-ll‘loli..li.l.lallu-o.ii-.!.. Y e e —m s e .

STHATUM TOPAL:0,00 36,89 £6.83 15,69 15.27 13.76 2,10 3,24 « 33 b1 0,00 154 127,90

s s am e mn o aw wmm o A Il-!lll',ilnlp!ﬂllll.l-ll.ll.onl.i.l.l-.lIllirii'nialuill-l...lllti.lnvil.lhlllIl-l..l-l-lllll.
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STRATUM

81.! !
Nc, ! Specles

' Graup
. '

P N . L T

' -10 Ho1mo 20-30 30-40

Y sm e wmw, e W wm

1,  Chir 0,00 ©0.00 0.00 0.00
2, Blue Pine 6,75 ©419 R.32 1.72
3,  Deodar  0.00 g0n 1.28 .24
4, Fir/

Spruce 13,87 8,91 3.1l 1,00
5. Ban-0sk 13,33 22,46 4,63 2,23
8, o&%mwm. 59.85 157.87 38,48 26,78

-y agm e wem me em me e g N P R e O W b S Ww

STRETUNM TOSEL:93,20 175,45 68,77 32.47

- e am e e et e

L T I

it .I..:. —ara

[ . e

#onoo 5G-60
0,60 0,00
1,33 .82
0,00 0,00
1,%% 1,28
1.09 02
12,79 6,57

" oams wm my e s W

16,54 8,99

e e

—— ST

=50=

TABLE NO._VI- 10,

3_( FOri8T_+ OPEN ronfisy? ) DISThy

T

e |Uspamamh Clzsses | -

80-70 70-80 80-9

0.00

.26

3,77

+18

1,73

an o

0,00
+18

» 05

»05

.93

-

e STWYS, Fin ARGIINE

BUTIIN oF_ Q.

14! SwTam ree e

e s e s o gem o eEp e e e whd A mm, Em T wn S R e s G Gl e am e wOw

Clle) o e et e e e m i - dm am am n . o -

80-100 100-110 110F TOTAL.

S e IR g Chm N L e mm A om e e Sem s e

0,00 0,00 0,00 0,00
W11 3 0,00 15.68
0,00 08 01 1,63
221 »20 39 31,32
0,00 0400 0,00 44.75
vl &7 0,15 309,85

— rew ey mm e wm R e e e e mm mrh e e ag A e wm mm s eee e e me e Al A

4,80

A oy dy e e am ww me Gum cEm A wm ew mm e wd U ME ae ume s em e

2,63

1,46

o e e hE W W mE eea mm e wms m v W T me e

83 0,76 0,55 407,43

— ww e v
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4. From the study of these tables it becomes evident that the:-

(i) Distribution of stems of different diameter clgsses is
satisfaetory in Fir, Deodar snd ! Other ! strata,

(ii} Whereas it is nct satisfactory in strata like Blue~pine
and Ghir where lower diameter classes are rather poorly
represented.

5. BiSlaynuTION OF VOLUHE FER HeClAnd:

Tables VI-11 to VI-15 display the distribution of Volume per

hectare by important species by diameter classes ( 10 em.) in sach
stratum,

CONID.«... B2
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_TABIE NOw ¥Twils_ "

STRATUN Pk (_POReST + QPRI FORSGL ) DUSTHIAVTION OF . _LIUNME/rex niGlad

WH”..Mn:!JQn-H1-i.-lIla...l!..:.,l-ll-_l.l_ll..li'l.l.!-pl!..‘:!,l-lﬂl.l'..!.ﬂ.-ll..i.ll;llllllllllll.l..l-.l.I'l
Noe !'5pe0iss ' i e e o — = = Lisrater 0582288 (L Clad m m o o ot o v e m e e im = = =
. " Group " 240 T10-20 2030 30-40 40-50 50-860 €0-70 70-80 83-80 ¢0-1J0 100-110 110+ TUZAL

1 f

P Blue-
Pine 57 73 1497 W29 2,14 1.48 3.17 2.38 1.89 1.94 v03 W41 17,27

1.81 1,66 1,70 1.73 1,87 2.8 13,35

k3
I
jo]
-
o
o
1%
[
'_I
>
(o)

3, Deodar 0.00 W17

4, Fir/
Spruce 1,33 7,91 15,20 19.66 23,00 26,15 30,50 41.11 40,53 35,27 18,81 34,41 281,84

S, Ban-02k0,00 0.00 0,00 0,00 0,00 0.00 0,00 0.00 0.00C 0,00 0,00 0.00 0.00

6, Others 0,00 1.58 2.13 4.88 4,99 3,19 3,26 3,88 1.54 1.8 1.18 W77 8,78

- -— — W= s Emw
I!l.lrsl.luil.-l.!.i.l-.l_.’iﬂllllllhllllll.lnl'lc.ll..|QIIJII¢.|_II||I|.._|I|IIII|I.|I|I|-I! - -

STRATUM TOTAL: 1,80 10,45 17.46 24,93 50,46 52,21 38,62 48,83 45,68  40.52 21,85  S58.&l 551,40

- = mm wn Aw wm
'I-'.-lill..llIIlnl"l.!..l...l-lonl!.-ll.lll..lIl-lllllll-l..l- nllIliulllIl'.I:ltl.!ll.i...n'!s!l

CINTD s sennanssZd

Contents



=33
TABLE N, VI-12.

st T

3

m
SPRATUM o v e m m e me = om = e m = m — e _BILE PInk (_FuniST + QPEH_FUWEST ) DiST=IBUTION OF VQILME /PRE diG.
51.Mof '
@mmmowmm_::aa...iuiiias.in-...i.-uupmﬁmwmnpﬁmmmm ) e o e e e —————
ﬁwﬁucﬁ 1 210 10-20 20=30 E0-40 40=50 50.80 6070 TC-80 80-80 90-100 100-110 110+ Totel,
e e ae e e e e mmm e m e M mmm eSS e
1. Chir 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 9,00 Q.00 0,00 0,00 0,00
2. Blue-
Pine 35 2,69 12,32 22,58 33,10 39,97 vo 38 14,21 8.44 8,73 2,50 3,08 168,10
@. “Um.&m.H. QoOO Hehno H-ﬁno mh.Oﬁ" Noﬁm.m N.mm Hu.wm N..f”_.m H-m.w H-@@ n@h .ww NOuNm.
4, Fir/
mHuH..G.Qm OnOO umm omu. H.@\u._u H-mw.uﬂ -@O .mm omm Homm -mm_ Hooo o@m muON
S, Ban~-0zk 0,00 .10 0,00 0,00 0,00 20 28 ) 0,00 0.00 R4 0,00 1.21
g, Otners 0,00 ,3% ,686 1.54 W74 .81 \RE 1.35 47 by , 24 0.00 6,64

STRATUM TOPAL; .35 484 15,19 29.70 37,95 44,16 25.42 18,82 11,82 9,49  3.10 4,59 205,253

l'i-..l..l..l.‘llll.lll..llll'l'n‘.-llll!lil.l.iulll-l.l-lllll-llpiirl.\l.l‘(l'iill!l"‘.l:llll...II
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Chir 0,00 0,00 0,00
Blue-pine,0,00 1.30 R,04

Deodar 858 £1.56 22,97

Fir/

Spruce. 0,00 .55 1.8

Ban Cak 0,00 .12 .74

Others .&.m -Hm..m -Um

STRATUM TdTAL:g,04 23,67 38,14

- e aw em Emy Emm am m W MmO W e Em o e oEm

e ]

BOCTARE

lllll —...inl..l,li.'I.ll:lnl.l.ll-l:lnlall..ll..il.'.l.l!..lslc-.-.l...lhl.lllrl.ln.lslilln.llll.llllllln
' Specias ! m o o o~ - Rlamster Classes_ (Lemd © L L oL L o e e
Group ' ~10 10-80 20-30 30-40 40-50 50-80 60-70 70-80 B80-80 ©0-100 100-110 110+  Total
1

v e A e s Ea ke M R e e e e em e en e o1 e FT T BN am om wm R e Ow sw e am W My W e m PR e

6,00 0,00 0.00 000 0,00 0,00 0,00
4,82 0.40 6,43 5,58 4£.77 70 1.4

40,58 50,47 45,61 38.22 26,16 15,00 11.8

1.36 2417 2,70 1.80 1l.11 276 « 79
+ 73 20 W45 20 0,00 0,00 &7

1,18 88 118 1,28 1.2% ¥ &l

e e mm e vay EN Gm mm aw  Er e s we e wmm e v e nem e

48,61 59,07 56,35 47,05 33,30 20,72 14,59

m wep S AR Myl ap Gem B MB AN BER S m del BB gl W am e mT WY

Oa OO Oo OO . O- Oo

o 74 1,90 35,10
7,65 18,08 316.68
0,00 1,82 14,69

0,00 0, 00 £.76

W27 0.00 7403

B e oy mm o G e TR O sme e W TR R TR e e e e

B.64 19.60 378,76

- e ER mm S, mm Ty e ey W mm e e e we em W W
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~TABLE N0, VI-14,
o3
LiATLE CAIR(FUR-OT + QFEN FOE:ST) . DISTHaBUTLQN. OF <obsé\ Pel dEGTALE.
wHt_i - I - o T N - ii#llllllii..ﬁli......ill.l

No, 'Species ' _ L L L o L o ma . Rizneter Clagses. =<1 S e -
! Group ' =10 10~20 20-30 3040 40-50 30-60 60~70 T0-80 £C-90 90-100 100-110 110 + Total,
1 1

e R ur s o TR MR e SR R mm E m R S E R R R SR AR s em M mp e e AR W W R M e me m e OF P me W mm RS mm W G o E oM die e Bk ew e e e e

1, Chir 0,00 1,88 7,70 18,7 19,67 31,76 17,37 14,57 3,80 2,58 0,00  5.47 125,51
24 Blue Pine 0,00 0,00 @,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00° 0,00 0.00 0,00

34 Deodar ¢.00 G, 00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0.00

4. Fir/
mUH..—HOm O-OO O-OQ 008 O. DO_ O-DQ O-OO O- OO 0. OU Ds OO O-OO O-Qo Q-OO Oooo

S Ban-Ogzk  G,00 A7  0.00 0,00 1,78 86 0,00 0,00 0,00 0,00 0,00 0,00 2,11

6, Others 0,00 w32 0,00 0,00 0,00 0.00 0,00 97 0,00 0,00 0,00 0,00 1,89

- s ew mm R U SR R R AP R S Y ER D W e e o mm e bee P GRS R Ak TR ek A dem ek e e amm (Ee e mm mm i ew wum cwr e e A S oy A W ety mma el M S Sae

STRATUM TOTAL: 0,00 3,27 7.70 18.71 20,45 32,62 17.37 15.54 3,80 2,58 0,00 5,47 127,51

TR R A A R R ORR TRTR T TN SR Gk ow owm o AR A W by Sy R W GD B NE G e Gn W W RS R G @ ae WD Sw aw e me mm e m AN MR MA DR EL SR S mS A e WE WE WS W

oozﬂc.....dtl.mm
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TABLE N9, VI-10,
3
m
STEATUM (UAkR , ( FORZIT + Qfh FORIST ). DISTRIBUGTION OF VQILME/FER HRCTARE. .
st T cToesToTmmETETTT mHMamﬁmwinmwmwwm;h-mmmm.. T T e T
Nou' 8pecies | i e e m e e m e e e e m e m m e e = -
' Growp ' ~10 10-20 20-30 30-40 40-50 50-80 60-70 70-80 80-90 90-100 100-110 110+  Total
1 |
1, Chir 0,00 0,00 0,00 0,00 0,00 0,00 0,9 0,00 0,00 Q.00 0,00 0,00 Q.00

2, Blue Fine « 67 W75 W78 1,41 2.13 1,41 1,23 83 1,82 1,02 133 .00 11.70

*

3, Deodar 0,00 G000, .45 27 0,00 0,00 31 65 » 55 0,00 +68 36 5.08

4, Fir/
*Spruce., 1,00 1.02 1,04 1.27 2,34 3,45 1,68 2,76 1,77 2,20 2.61 7,72 28,86

5. -Ban-Oak 0.62 1,40 1.47 1,38 1,3 1.08 87 19 4 RN ) 2,00 0,00 0,00 8,74

6, Others 3,04 8,71 14,06 16,35 15,20 12.39 10,92 6,87 4,89 5,02 3,83 .14 101,95

P e e v v AW M EEm e S MD EE IR D D W S W WD ME e WE O shr G e ST EW SR S Em EE e W s e e Sk A bm M mm mh fm s e A S e ee o ae o om

STRAIUM TOTAL: 5,33 11.88 17,84 20,71 R0.83 18,34 14,81 11.62 8,35 6,74 7.47 10,22 154,34

- car BN dmk T VH M W wB e wm ko b e mh de e A A osk e W R ME AW W TR N D By S am sy W TR e m mm sy A SR AW S W MR S am mm R e e e e S
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From the perusal of these tgbles it is revealed that:—

(1} 1In case of Fir stratum, the distribution of Volume for
Fir species tends to increass upto 70 to 80 cm. diameter
class and then gtarts decreasing, it is maximum corresponding
to a diameter class of 70 to 80 cms,

(i1) In case of Rlue Pine stratum, the Tolume distribution for
Blue Pine specles is maximum corresponding to diameter class

50 to 60 cms.

(1i1) In Deodar stratum it is maximum at 40 to 50 cm, dinmeter
class for Deodgr species,

(iv) 1In Cpir stratum, it is maximum for the digmeter class 50 to 60
cns. for Cnir species, and

(v) In strgtum 'Qthert

ciass for a1l the species,

it 1g maximum for 40 to 50 cms. diameter

DISIHIBUTICN OF VOLUMS FPil. HEGY ARE BY DIFFEAENT DI sMATER CLASSARS AND

THELR COWNRwS! ORDING MEAN AGE:

The digtribution of Volume per hectare by differerit digmeter classes
and their correzponding age ( read from graph against mid roint of each digmeter
class) of Fir, ¥ojl, Dagdar snd LRiT in FirT, Kail, Deodar and Shir strata
resrectively is tabulated

helow s~

TARLE NG, VI.-18,

DISTRIBUTION OF VCLUME/EECTARE BY DIFFERENT DI AMETEZ CI 4355S 4ND THRIR CCRAZSFON

_ING MEAN A0 IN DIFFERRIT STRATA.

= S e m e Em e mm mm Em Em wEm B EE e e ww S mw e R e e— =B wmm AE mE e W A s e e et e e e wm ww we

Digmeter’ Fir in Fir ! Kaii in Kail ! Decdar in Dacdar' Chir in Chir Strata
elasses '_ _Strata _ _ ' _ Strata_ _ _ ! _ strata _ _ ' o o e e e - o
in cms. ’Vblgme‘Mean age'! Volume'Megn age ‘Vblu%e 'Megn age ! vnlu%e 1Mean azge
_____ 'om_ L _Years_' in m®! _years_ 'inp’_ ! _vears_ ! inm’ _'_ years._ _ _
-10 * 1.33 ° T .35 Y 8,58 - T .00
10-20 7.91 2. 69 44 21.56 62 1,88
20-30 12.20 79 12.#8 50 32.97 74 770 -
30—40 19.66 110° 22,38 72 40,58 84 18,71 87
40-50 23.00 140 33,13 84 50.47 25 15,67 75
50-E0 26,13 167 39,97 95 45,61 108 31,75 83
e0=70 30.58 121 22,56 106 38,02 117 17,37 87
7080 41,11 211 14.21 118 26,16 128 14,57 91
80-.90 40,53 270 8,44 170 19.00 139 3.80 -
90-100 35,27 246 6,73 142 11.82 150 2.58 -
100-110 18.81 262 2.30 - 7.63 - 0.00 -
110+ 4,41 — 3.02 - 16,08 - 5,47 -
TCTAL: 291.94 168,10 518,68 125.81
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8. AGE OF T{R G ROP GURRSSPONDING TO DI @iRTER CLASSSS FUL WALGH VOLUME

The ege of the different coniferous species corresponding to their

respective dianeter class for which the volume is mMaximum, is summarised as
helcwy -

TABLE O, VI-17,

Stratum Specie; T 77 Tpiamete r class for which Epgr-c;::{mgtg Egé' -
e e e Volume Is. maxdimum. - _ - In.yeaXsa. . o - — _ _
Fir Fir/spruce 70 to S0 cms. 211
Klus pine Kail 50 to 60 cms. 95
ot Bodg Deodar 40 to 50 cms. 95
Cuir Chir: 50 to 60 cms. 83
~ ~Cthers_ _ _ Obherg _ _ _ _ _ __ _ 40 to S0 ems. _ _ _ _ _ _ _ _ Not_koown, _ _
Q, AVERLGRE AGK OF THSE CHOP:

Average age of Fir, Xail, Deodar and Ghir in Fir, Kail, Deodar and
Chir strata respectively works out gz wnders—

TABLE NO, VI-18,

Stratum gpeciss Ayerare crop ggfe(Years
Fir Fir/gpruce 185,00
Flue pine Kegil 94,80
Deodar Deodar 104.00
Chir chir 80.30
10. MEGN ANNUAL INGREMENT:

Meall AnMUal Increment for Fir, Kail, Deodar and Chir in Fir, Kail,
Dendar and Chir strata respectivaly corresponding to mean age of these species

GOHNTD...... .39
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1s approximeled as under:—

TJELE NO. VI-19.

Specles Stratum Mean zge ip vasTs Mean _Antnal Iucr-qm?ng_/hgg.
Fir/Spruce. Fir 165.0 1,77 ™)
Kail Flue Ppine 94,8 1.77

Deodar Deodar 104.0 .01

Chir Chir 60.5 1.54
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CHLPTER_VII,

——— e

1. GRNERAL;

Potential pnnual Gut is & funetion of growing stock, rotation, rate
of growth, renagement practices and several other important factors.

2. GROWING STOCK.-GRCSS AND NET:

Forest areas by different forest strata and the grouing stock therein,
are given in Table Ho. 3 in Chapter IIT. 1In the Chapter 1V total growing steck
by Forest Sirata and by importani epecies is glven in Tghle No. IV-4 whereas the
net growing stock by imporhant species, after deducticn of volume due to cull
factors, is given in Tahle No. IV=7 and is reproduced as unders..

TAPLE NO VII-T

———-————_——-————.__._———-.-—-—._—-———.——.--_—-—'—.-.—_—

Forast Zpecles ' Velume in_f_000% Qubig melers_ _ _ _ _ _ _ _ .
! Gross Vet
i
Ghi T 2, ’4.‘05.5 2’ 4050 5
Elue Pine 17,905.5 17,030,2
Deodar 24,474,8 24, 47446
Fir & gpruce 42,690,7 29,883,§
Ba.l'l—‘oﬂk 15041..0 19041:0
_____ Obhers . _ _ L _ _ _ _ _ 2Z.341,3_ _ _ _ _ _ _ _ _ _ 13:34%.3. . _ _ __
—— m = = EOTAL=_ _ _ _ _ __ _ 1,01.8566_ _ _ _ _ _ _ _ _ _ B, 1540 _ - _
3, RATE UF GRUWTH:

ASalready calculated and described under Chapter VI on ' Ryte of Growth!
Mean fnnual Increment of Fir ( including Spruce) Kall, Recdar and Ghir in Fir
Kail, Degodar and Ghir strata respectively corresponding to the mean age of these
species worked cut ( Table No. Vi-19) is as under:—

_TABLE _EO. VII.2, 3
Specles Strtum Jean age ( Years) M.aei/hectare(m )
Chir Ghir 80,3 1e54
Kail Elue Pine 94,8 1,77
Deodar Deodar 104.0 .01
Fir/spruece Fir 185,0 1.77

GUNTD. s vovseodl
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i, From the volume tebles and age diameter relationshipns periodiec gnnusl
Increment percent at different diameters and corresponding %o diffsrent ages
are tgbulated as belows—

TARLE NO, VII-Z,

PERIONTS ARNNTIAT INGREMENT PERCEMT

Dras T TETE e T " g I TTemr I
TToroAge Fofld %: A8 P.ndd { e PLALIE 1 oAge P41
R SRR SR e oo
5 - 3 - 22 — 1.86 ) 3.75 - -
15 - - 44 7.89 82 B.89 13 8,29
25 70 2.80 59 6.91 74 7.89 39 4,85
35 119 2.09 7a 5.44 B84 b,44 &2 4,47
45 14H 1.86 84 4,71 95 4,23 74 2.%9
55 167 1.G2 95 2,51 108 3.51 7 3.04
65 191 1.64 106 2<80 117 2680 100 2,57
75 211 1.3%9 118 2.57 128 2.97 113 2403
85 230 1.53 120 2.09 13¢ 2,23 125 3,04
95 patats) 139 142 1.62 150 2.09 — —
105 282 1.64 156 i.16 180 1.6%2 - -
115 o4 - 171 - 172 - —- -
5, From the etudy € the above table, it is evident that trend of T .h1I%

at lower ages as well as at the higher ages is not gatisfactory{probably on
account of scanty data in these classes). The results may, therefore, be usad
with utmost cauticn gt these stages,

Ba ROTATION »

Se—— SRIE— Cmr

in Crapier V on Mgnagewent Practifes ( para 3 ) it has een anticipated
that some of the conifercus forests shell continue to be managed to

GGNTD.-.--. 42

Contents



produce large sized timher, malnly for railwusy sleepers,

—42-

T®e3 over 60 ems, in

digmeter ( at B.H, eand G, B.) are quite suitable for ezcnomiec conversion into
slaepore and seantlings, )

T Approximate age for production of this large simed timber in different

conifers sleng with proposad rotmtions is as followg:i—

TAELs NO, VIi—4,

Species Apps fnge for production of Proposed rotaticng in ysars.
——— _Blg sized_timber{ in Years)  _ _ _ _ _ _ _ - _ . __.__
Chir 84 ich
Elue Pine 100 120
Deodar 1io 120
Fir/Spruce 180 180
8, The need to produce wcod for the setting up of pulp and paper industry,
requires to change the management, at least in some of the arsas. ¥ir { including
spruce}. Riue Pine and Chir woods are very suitable raw materials for paper and

pulp industries. Deodar of course, is a very good timber species and, therzfore,
will not be available for pulp in appreciable quaniities.

9, Trees of the sigze 30 ems, diameter ( at B.H, and O,z.} are considerad
suitable for the pulp and paper industry. jipple orcharde coming up in this area
will also require woed for preparaticn of woodén packing cases. Trees with
diemetars of & c¢ms.( at B.H, and O,B,} have boen considered qiite suitgble for
making of aprlo packing cases as well as for producticn of pulpwood, Th? ega of
different coniferous species to obtain 40 cms. digmeter along with possihle rotation
is aag under:-

_TABIE NQ, VIT_5,
420 to obtaln 40 oms. DBd(Years)

Snesigs Daagible rot-bilon(Vegra)

Chir 71 T
Keil 78 80
Daodar 120 320

Fir/Spruce 125 125

CONTDu v s eaa 4B
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10 MAN AGEMENT PHACTICES:

Nothing rigid can be suggested in so far as ths Silvicultural Sysiems
are conzemed for the future management of the individusl specles, The subject has
already been discussed in Chapter V. The Silvicultural System to he sdepted for
the management of a particular spceies will depend upon a variety of factors like
the cbhjectives for which the sresies 1z heing managed. The siate of develcpment
of regeneratlion techniques and many cther factors like closure to grazing ete,

11, Sivicultural system to be followad may, therefore, vary from Selection
to Sholter-weod and even clear felling in some of the areas when the technique of

artificial regeneration is perfected. This is, however, a subject which can bhest

be left to the 3iate Forest Department,

12, INDUSTHRI 4L WOGDS:

Coniferous woods namely Fir/Spruce, Kgil and Gyir rprovide a valuable
long fibred raw material for the production of pulp and paprer. _Kail and Chir
trees, however, exude resin from which rosin and turpentine oil arc produced and
are pat 0 a nunher of industriagl uses,

135, Dsodar 1s a good timher used mainly for consbtruetional purpeszs. Deodar
0il produced from the distillation of deodar wood chips forms an exeellent base
for perfumes.

are good for manufgeturs of shuttle and botbin blocka for textile indushtry.

Kharsu and Be%ula zre elso uscd for bobbin blocks, Ean agnd Mohru oglis are good

as fuelwood, The broad leaved species are used in fumiture industry, for manufac—
ture of wooden packing cases angd in a number of small scale industries and have,

so far, not been considered a5 indusirial weod of any consegquance in the area.

14. Brond leaved species are used for various purposes. Walnut and Maple

15, OTHER OONDLTLIONS GOVEENING THE CUT:

The areas taken up for pulpwood felling will have to he regenerated
shortly thereafter for which the forest Depariment of Jammu and Kashmir will
have tn make sufficlen® provision of funds,

16, The forest areas to be regeneraled have to be closed Yo grazing for
the regensration period,

17, The cutitlng models suggested for the area will mset with the
requirements of timber and fuelwcod of the local populaticn.

18, CUTTING MODALS:

Tw@o modsls are considersd. The reguirements for these modsls., .

Modal T:— aim at the production of large sized trees, 60 cm. dia.{ at Bd. OB gfid
above} so as to meet with the regulrement, of Reilway Sleepers.

CONTDy o vavseadd
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at
Mcdel TY.— aimﬁ@o produce industrial raw material for pulp and paprer and wooden
packing cases, 40 cms. digmeter trees ( at B.H, and 0,B.} arc considered
quite suitable for meeting with these requiremonts,

19, SPECIFIGATION FOR TH® MODELS:

. The detgpiled specificaetions with regard to robtation and exploitable
digmeter for different coniferous specles and 1n respect of the two models is,
therefore, summarised below:-

TABLE NOQ, VII.g,

o em Em Em T SE Al e e e e e Me Em W e mm e em e mer e mm Em R SR R e mm e e me s e e e e am mm e

Species 4 _ _ _ _ MODEL: I _ _ _ L. . _ MODAL: LI _ . _ ___ _
! Botation 'BExploitable diameter' Rotation ! Exploitable diameter (Cms)
(Years) ' ( cms.) t (Years) !
t ] '
Chir 1co 80 76 40
Blue Pine 120 80 80 40
Deodar 120 60 120 60
Fiz/
Spruece, 180 60 125 40
20. ANNU 81, YIGLD;

Annusg) yield for the coniferous species ( Fir/Spruce, Eiuae pPine, Deoder
and Chir) will be regulated by the following formula in both tho Models,

annual yield = Total Growing stock (f19tY + 4 x Rotation x MAT of the

Totation gt ratun
mtationo
21, snnugl Cut for the conifers under both the Models, will theiefors,

be as follows:—~
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{ cf Chagpter VII).

—45-~

TAELE NC, VII.7,

3

. Epecies _angual Cuth {m )
Model T Model-IL.
Chir 39,000 45,300
Flue Pine 2,07,000 2,78,000
Daodar 3,03,000 3,08,000
Fir/spruce 2,83, 200 3,456,200

ganual Cut for the broadleaved species has not been celculated

Broad leaved species may, however, continue to be mangged

as per current management practices to meet with the requirements of the local
popWlation, and cottage industries,

_ABUJA/

@=Q#G#QAI rPRY G
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CHAPTER -~ WillJ,

g

MARKGET AND DEMAND STUDILES

. _TMNTRODUCTORY

|

The Valley with ~ population of 3,431,253 consumes enly a small quantl ty
of timber produced, The madn drain is in the fom of fuelwood for which there
{s no proper record, The timber produced 1s export<d cut of tze Valley in the
form of railway «leepers, scantlings and logs to Jemmu and Pathankot for sapply
to Bailways, D.G.S % D., nnd consumption in the plains of Norhermn Indian.

2. T E_QBJECTL VES

1) To p-repire an account of the p resent (1970-71) production
and pattern of wood consumption in the Valleya

2) To forecast the level and trends of wood consumphion in the
yeal 1981 and 1991 for the Velley.

WO0OD PRODUCTION

Se The production of wood has been obtalned from Annual Adrinlistrative
Reports of the Forest Department of Jamm and Kashmilr for the year 1968~-69 to
1970-T1. To: fi.ires of these reports were for sawn wood from Government
forests alones These onnual fiures for three years huve been averaged &
converted into Woocd Rond Equivalents {HAE) so that the total wood producilen
from the forests Lt estimated. For WRE same conversion factors as for Kadhmir
Valley Report have been used., For the wood produciion from Revemne lund and
priwmte lands, records of the Tehsil offices and the pernlts issued by the
Dlvisional Forest Officcs were consulted,

4q Spcciles-wise informition for Deodar {Cedmms deacara), Kail (Binus
Wallichiana), Fir and SPruse (Abies pindrow and Pizea Smitafana), Chir
(Fimio roxburghii) and mived conifers wie avalladble. Infermatlon for Fir and
Srwuce was not available separately. It was not possitle tn find out the
speolea wlee break up for broad lenved species. Most common bread leaved
species 1s Ban Oak (Querens incnnma). Other specles of Oaks and other broad

leaved species are also included under braod leaved speciesa
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5. The wood producilon from different categories of forestsiyextractlon &
by varlous agencles in the Valley is shown in the following lable

—— o rw e A e wwe e i e e mem e ) e e e TER  —— A e e s bum mm eem e e Ewe T Sve el e el = S e e

AREA O FROLUSTION AGENCY ToiM
L, Govemment Forests (%) Forest lesseso Fallway sleepers-

Scantlings round or
(11) Forest Departments logs.

(i24) Righthclders & 4s required for house
concessionists. construction, repirs,
agricultural implements !
and fuelwod,

B. Revenue lands (i) Contractors As under 'A' for
foresv lessecs

C. Private lands (i) Gontractors
(L1} individuals As needed.
B, RODUGTION CF bﬂOD BY TESSEES FROM GOVERNHMENT FORTSTS 3

Forest Lesses are the largest agency extracting the weod {rom the
Government Porests under the control of the Forest Deparbtment. The forests

are handed over, for ettraction of marked trees, to the highest tidder for
COtiplArenbians ofF weyel g b e 3 03 T hdo ainde v reement. Pivision
Wi se average annual extraction is glven in Tatle M)G PVITT 1.

Loeaspe % wvan
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Table Nog VITT = 1o

TIMRER PRODUCTTI ON BY TLESSEHE

(Avernge for the years 1956-69 to 1970-T1)

(WAE cubic metres )

e Em e e e e em e mm we e e— M S e s SEr R mes  ER e ann e mw we

Blvlsion Decdar Kail Fiw/ Chir Mixed Broad Otker Total
Sprace Conl- lecwe

____________________________ fers _ @ e e e e e e —

Bhadnrwash 17229.34  10963,17 27004.54 7SC.82 - - — 55947 .87

Ramban 798,51 1715.80C 12292,40 1412.94 13805.05 3041,48 —~ 41055.18

Kichtwar 21461,05  13345.54 15254,08 - - - — 50060 .67

/

Dodn 2%862,68  £7488.98 37653.42 - - - — 38004.78

Totalt B6551.58  53512.79 92804.44 2163.76 13805.05 801148 -236049,1C

#ncludes 225,00 1520.00  99680.0U0  ZLT7.00 - £011.48 ~ 21724.48

flrewood

(recnraed)

7o PRODUCTION OF WOOD BY DFPARTHENTAL AGENGY 1

The departmental extriction of wood (1870-71) 1s done in he arca
for departmental censtmiction snd reparis waeks, Table No, VIII-2 shows e
sp—ecies wise and division wise detnils ~f production.

TABLE NO, VIIT-2

Production of wood throush Departmental Wouking

T

- mmm mm e opwn e e e MEE eee Em e e e e cem e

Liviston Deodar ¥ail Fir/ Chir Mixed Bread O tl er Total
Spruce cendi fers_leaus

Bhade vizh -~ - No data - - - - -

Bamban 70,98 25,25 294,45 - - - - 491,69

KB.shtwar 401,57 429,57 - - - - - 920,94

Coda 18,85 15,27 1.69 - - - ZE.01

Towal 500 .60 471,80 35,14 - - - — 1443 .54

ofppGwce Péma
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g . PRODUSTION OF WoOD THROUGH RIGIT HOLDFRS AD CONCTELTONISTS :

The popalabicn, depends on forests for timber for house construstion,
agricultural implements, nnd firewsod. Collection of drywood for fuel is allowed .
free of canrge and no record 1s maintaineds There is o limit to the qaantity of
tinber which can be granted to right holders and concessicnists at concessionzl
rates, Recerrd L5 maintained showing the timber given for the right holders
nnd to the concesslonistis. However timber, in excess of this llmit, is required
to be purcshised ab full rates and that quantity is not accounted here, tutrunder
sales. (Produckleon bty lessees),

Table Noae VIII -~ 3 gives the division and species Vise figures for
the tlmber granted to right holders and concesclonists,

Tatle NO. VIT{ — 3

Protustion Taroueh bisht Holders and Concessd onlsts

Division Deodar Kail Spruce Chir lixed Broad Other Total
_________________ e _ . _ o o _ _ecaniferg. deayed

Bhada raah 22,85 064,88 T o3 2. 37 - - - 297 .41

8
Ramban T1.48 1288.54 1159.74 171.28 - 9.7T%L - Z700.75

Kishtumr 10,91  3335,483 6£633.54 - - - 121.85 4154.78

- 143%. 51 = - 1454.31

h—r nem m mm m EE mm e e mE Ew vm mm mm wm e e v e e emw e e wes S A e e mr e wm e em e ma mm we == == =m

Tcta 106,24  5633,20 1803.59 173.65 1434,51 S.71  121.85 ©2387.25

i In case of Doda Division the entire quantity 1. showy under
nixed conifers, becouse records availablz did net show the
brenk up by species. Thils quantity is mede up of Deoder, Kail
and Firo

13) The broad leaved species have gsnerally been given for meeting
the fuel requirements of local populatione.

134) Although Deodar iz in moximum dennnd yebh it is given to the
.ght holders and conccselonists very sparingly to prevent its
resale, due to high prices.

iv) The Kail nlone makes 67% of the total timber glven to concese-
forist and right holders becansc in cbsence of Beodar, it is
the next sultable species as constructieon timber

) Chir is not perferred as construction tinmber,

® s @8 L t3 3y a @
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G, PRuLuCT ToN OF wOal bk OM REVraUs LihbS e

Jarge number of trees standing on revenue lsnds are not exploited on
any systematic basis, Felling is occassionally carried ouv %o me2t local
reguirement, but record is not properly maintaired. A grest effort was made to
collect the date for the guantity of wocd extracted from this source, Only
figurss of 1970-T1 year were trzceable. On the basis of availsble records the
wood extracted t,rough this agency is €%, 4u md out of which £6,25 m® (Cubic metre: -
is dender. 22.88 m” is of Kail ard 20,00 m° brosd-lesved, The division wise
figures are given in table No, ViII —4.

TLBIE NO. VITT — 4

______________________________ WhEs Leubic metres s)_ _
Divisicn Decdar Kail  ¥ir/  Chir Mixed Brosd Other Total

- o - - e = =~ w@DTMCE . _ _ _cgnifgrs _dgaved L L e w e e m -~
Bhaderwah 4,40 8.63 - - - - - 15.03
Hemban -~ - - - - 20.CO - 20,00
Kishtwar i9.94 - - - - - - 19.94
Doda LoD 14.25 - -~ - - - 16,48
Total 26,57 22,88 - - - 2(.,00 - €9.45

- aw e mm mE Em Ow EE e o mw e gw e aem A

10, PhobuCTION OF 400D FROM FRIVATS LLHDS @

The trees removed from the lands which are meither Govi, forests
lands nor Revenue lands nsve bsen coasicered under this. The local population
removes & considereble quantity of timber and fuel wood irom the trees growing

on these lands, Generzlly, whenever, trees are to be cut from private lands
permission from the Deputy Commissionsr is required.

1i. For the transport of the material transit pernmits are issved by the
Forzst Departmeht Therefore the records at the Tehsil H.Q. at Doda, EKishtwar,
Bhadaryah end Ramban and also the recorde of these Forest D1v151on3 were consulted
to obt-in the production of wood from privste lands. The average anmual
production comes to 4012.38 m® which is about 1.5 percent of the total wood
production in the area., The Division and species wise production is given in Tabl:
NO. VIIL-5,
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Iable NQ, ¥WILT - §

Production of Yood from Private Lond

MTicion  Deodar  Kali  Fir/  Coir  MiXed  Rroad | Oter  dotal
__________________ Spruce _ . _ _Condfere leaves _ _ L L _ o~ —
Bhndarwh o579, 25 B9,.51 - - - - - 2FEB 76
Ramban 5722.57 472,91 20.80 47.40 - A3, 71 - 19587.19

Ki Eh.twa.r 145 Qo 45 50‘0 57 - il - — - 175 :82
Doda 73.57 107,54 - - - - - 181.11
Total Z030.84 700,33 20,80 47,40 - 013,71 - 4012,28
12, ToPy1 PRODUCTION -

Tae total production of the wood in the Valley is 2,20,867.26 cubic
moters (WRB), The details of production specles wise, source & agencles wise
is given 1n Table NO, VIIT - &,

€ WGy p BBy g as
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[ABLS NQ, VITT.

Rkt GEOANNDEL @O0k FrOlUCTIUN INLHE VALLEY

T T T T T 7 77 TDesdar | Kail | Fir/Spruce  Ghir Nixed ~ Broad | Others  Total

U PR + o)+ b 8 =5 o - 1= -1 S

Te ﬁﬁwﬁa.gﬁw »u..wm.w
UL Forect lessees 506,351,860 153,512,480 92,204,44 2,163.76  15,705.05 N ) 55 vt

1i) Departmentsl - 580,60 471,80 296,14 - - - - 1,448.54
Extraction.
1i1) Right-holders & 105,25 5,638,090 1,803,538  173.65 1,343.31 9,71 121.85  §,287,26

PO 1) eT-355<5 21§ v S
H.O.Fm“_l AP.V mﬂvnmﬂ-\%m mmnmmmumo mﬁwﬁgu“—.ﬂ memﬂnﬁp Pmummmom@ mwONPQHm HNH»@W Nhﬂmhﬂgnwm

Ve e e R R LS M BB M M bk e e o o e wm wm s e mm ww mm wm

Er wem o e M mm W ULr mes TR YEm MR e W MR el AW i TE TE S mE eea R M W A

Y mE W WS M R EN W M Ve i T T S A M M MID W MRS R S SEy M AR MR B G e A dm A vm ww  am

B, bESVENLE TANLS 26,57 <2.88 - - - <0,00 - 69,45

G, sRIVAYVE LANDS

A Nm me mS sm e MR e M W M AR A T Em MR T B BN W WE e Y W uem LR 1SR AW MG RN ER NS M A =W MR LR L B el SR Pl wd e W

Total (B +C) 3,057.41 723,21 £0,€0 47,40 - 233,71 - 4,082,33

. S w v s = wm me e mes W Sem wm

o

3,050,84 700433 20.60 £7,40 - R13,71 4,012,.88

e o ome m ew W e A B B de

= mm e W s Eme e T S eE S m Em MR A P M Sl wiy S sy GmE S SR AW MR G MR- AME R ey dwm e evn  vem pmm e e me wh e e wme wv mm mm

Grand Total (I) 70,094.86 60,546,71 ©4,424,77 2,384,810 15,139,306 8,254,90 121,85 2,50,807.26

II, FIhE WOOD(Recorded) 2026 1520 4920 207 - 8011 - 21,724 ,48
(Table Ho.VIII-1)

Total Timber (I - II) 69,068.86 58,026.71 84,464,77  2,177.81  15,239,38 2rB.42 181,85  2,29,142,78

e el ey e fae e W A v em mEs e

o cmm em AuS e Em sEm mm A M AW MR AR G e m R v e Ay mEy Mk M B v em e wm rem mm s

- A o s mp e S mm mm T A W B GTE G e A S e rhm mm e Em MR e My amy TR S G EA Wy mT SR W R AR S s mm me ewm mmr e e e
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WOCD CONSUMPTION

13. CONSTMEAS OF WOaD

The following catezories of wood consurers have been rscognised
for the purpose of this study :

1) Local populaticn
(a) for house construction and repairs
(t) for agricultural implements and
(e} for fuel.

2) Industries ( local)C

%) Govermment Dsapartments (within the arca) (ocutside the arca).

4} Ra1lways, D.G.S, & D.

CONSUMPTION OF \IOOL BY LOCAL PCPULATION

id, HCUSE CONSTRUZTION :

Winter 1= generally severe and, in areas above 2000 mztres snow
211 is guite freguent. 24%of the total population of the area is rural,
living in remote villages. The main constructicn material for the houses
js wood., Wood is used, not only te male doors and windows but it is also used
for flcoring, roofing and cven ths walls are made of weoden sleepers, Stone
is also used to a small extent in these buildings. The leocal pecple enjoy the
right and concession in the forssts and only a nominal price is paid by them
for the timber used, As the forests are generally within an easy reach of
hebitation wood is used extravaganily. No machine sawing facility is availatle
in the villages. Hand sawing is generally done. fough éressing of logs with axe

is also commcn. This results In tremendous wastage of timber both in felling
and conversion,

To evaluats the quantity of timber consumed for the construction of
bouses in the arca 21 representative houses wore visited and the quemtdhy of
timber used in their construction was calemlated by actual measurement, On an
averaTe 18.5 cubic melers of timber is used for the construction of an average
house. Urben population is only 6% therefore It was not considered necessary

to work out the rural and urban requirement of timber for construction of houses
geparately.

15, From the study of the increase in population from 12%1 o 1971
corresponding increase in the number of houses has been coleulatrds The tablo
NO, VIIT — 7 shows the population and number of houses in the Zone in 1961 and
projacted for 1971

Aare s bBREs0
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Table j‘m; VITI -7

Showing Populatien and numbar of hcuses dn the 7oma.

Srurm. o e, s

- T Am A M e em e i e e B em mae G Gm e mar e e mms wes mwm vem mm e amd e maw TR Wee  Ris e e e G e e v el emw

________ Ze?a_r_l9§1_“__.“____§____.__,Yﬁa}:lﬁi-q.______.u...“
Populatlion No, of Houses E Pepulation No. of Housss

_____________________ Y e e e e e e e e o e am

Total 2 €8 403 44 015 3 41 858 55 830

Bural 2 &2 913 41 215 3 22 2’21 52 511

Urban 15 480 2 800 13 €29 3 419

o me m m ume e m M G o Ee Ee by e ek R ke e e mem M e e Semum M G S Gue e e e

Source (i) 1961 figures have been obtainad from the 1961 Censzus Reoport.

(i1 1571 population figures have been obtained from provisional
pepulation tzble J & X - Paper 1 of 1971.

18, From the above toble we see that between the year 1281 & 1971 the
populetion has Inercased by 75455 persons and the corTCSpcnd?ng Increare in
the nunber of houses is 11,915 Vos.  Assuming that this growth 1s wumiform over

the decade the number of new houses that are belng constructed anmially ¢s 1191,

The qaaﬂtlij of timber consumed for this purpose is thevefore, £22053%,50 m®
anmually,

1. REPAIES COF HOUSE

Apary from the new constructions a considernble quantity of wocod
is used for the reparis of old buildings. The damage te old buildings is caused
by rain, smow and Mnsent attsck. Moreover, the wood 1tself depending on
spacles, has a limited 1ife. Information gathersd from the lceal inhabitants
reveal that repairs are generally required after 15 years cycla, It is generally
tho tishor Dasd en $48 rool that decays and necds replacarant P“equentlyo
about i0% of the ynanhity of tirber required for actual construchion i.e. 1,83 md
is required for each houas aapuelly,

18, Therefere, the tetal annual consumption of timber for houso
cengtruction and repairs in the arca is glven here under :

Fo4 g Ul OaBE N
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Teble No, VIII .. 8

Requiraments of timher for House construchion and renairs.

TT‘L.\'E_- ,-,ﬂ)
-_.-.,...,.......-._._.__...-....-.—....—...._.___‘.Rr.'f..cf-.l.b;’-.wmctar!‘

S1.19, Isen g, eof Quartity of Total consusnphlon
Bouges timber
Constructed roquired for
annualiy. each houso m

i, New Comstruction 1 191 18.0 22 033.EG

Ra  Repairs 1 191 1.85 2 203,75

Tot=1 R4 236.85
12, The timber used for hcuse constructicn and repairs is moastely

con iferous.  Depdar is the mein spscies used but when enough deodar timber

is not availaovle, Kail is used. 7Thus out of the total quansivy of 24256.85 mO
the propertion of Dggdar ard ¥zil mey be considered as 80% and 20% respectivelya
+hercfore, the calenlated annual requirement of Depdar & Fail works out to
19589.48 and 4847.57 cuble mefres respectively for construction and repairs of
houces,

0o WOOD CONSUMPTION FOR_ACATCULTURAL IMPLEMEBNTS, 3
N5 syetenatic survey was conducied to find ont tho guantity of
timber used fer the purpose of agriculvural implements such as piecughs, Ycke,

levallers etc. Mors than 85% of the population of the Zoze is e¢ngmged in cultivat.
ion. The size of their holdings determines the mmber of picughs cnd othexr
agricultural impleients. It is assumed that 2 ploughs for a Lglaing of F_ acres
and below, 4 ploughs for holdings of 5-10 acres end € ploughs 1 2oidlngs more
than 10 acres arz reguired anmially. The tetal Ne. of ploughs thus calcuiated for
the Zone 1s given in fable N0, VIII - 9,

Tzble NO, VITI — 9

Sonuzal requirenents of ploushsz in the Zong

i T e m—
r;

e e R B e T T

dze of holding _ _ _ .~ _ Numbor.

144

& Mumber of ploughs

-
_— o e T . .

Less than 5 acres 2e, 3557 58,074
5 acre fto 10 acres 11,815 47 5 265
More than 10 acres 5,907 55,442

- - L - % Ewm us aa
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Though few parts of ploughs such ss Yoke and Beam last lenger than
4 years but othor parts like shear and shear head seldom last more ihan one
season. Therefore an average life/a plough has been assuncd 88 8 years. / of

21. Thc other importent idmplement is leveller. It is assumed that o6
loveller is sufficient to meet the requirements of three house holds and its life
i3 6 years. The requirecments of timber for a plough and s leveller is estinated

to be 0.14 m® each, The consumption for %this purpose is calculated for the year
1270 which is as follows :

Table No, VIIT — 10

Yood Censimed for figrienltural dmnloments

A e G mm . e e e e e v e e e e e — ey e o e

wm— N0 -7 _ _ _ Quantily_of wogd_congumed inmd (r) _ - Z _ ..
Plough 7,259 6,616,26

Levellers 2,452 367,80

“Total T T T T T T Tg@ss0s T T T T T T T
22, The species required for agricultural implements are Oaks, Mulberry,

Ash and salix cteo.

23, FUEL WOOD GONSUMPTICN

Most of the area is without electricity and cven coal is not available.
Therefore, fire wood remains the only source of heating the house holds. Fuek
wood is not eonly used for cooling purposes but it is also burmt to kecp the
rocms warm through~oult the day and night during the winter months. Bven in urban
aresas fuel weod is the only source of heat .and wermth,

24, The sample survey conducted in the areca during Angust/Septecmber
months revezled that per head consumpiion of fuel wood for demestic use per day
is 1.5 kge of coniferous fuel and 1 kg. of broad leaved fuel. The requiremens
during the winter months is 2 to 3 times of this qusntity, Thus on an average
per capita per day consumption of fuelwood hes been considéred as under :-

Coniferous wooqd - 3 Kg.
Broad leaved - 1.5 Kgo
25, On this basis the per capita anmual consumption of firewood comes to

1,095 tonnes of conifercus wood and Q.547 tonnes of broad leaved wood.

sp e PO CIOOPOS
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Therefore, on the above ealcuiati

zZone caomes Lo

PUYES

Conifercus wood -

Broag

Total

e
£
=)

-
eparately for

leaved -

The figures of consumption of fucl wood has not beern
rural and urban arens becausc urban populatisn

of the total populatien,

“8a

The main supply of fuel wood is obtained from the forests
private holdings as lops and tops by the concesslomists, and right
record Jor such removal of firewood from the forests is avallable.

3,74,335 tonnes o
8,482,255 nd ]
(1 tonne = 2,25 ")

1,86,995 tonnes or
2,80,494 mS
( 1 tonne = 1.5 w3)

5,61,331 tonnes
11,822,747 n°

calculated
is only 6%

As per the 1971 census thare are 35,41,853 persong living in the area,
ons the annual censurpticn of fuol wood In the

and trecs on
nolders,
Therefeoras

No

the calecuiated quantity of irewocd consumed is not corsidcred for working out
the wood balances.

29,
vnder permits

be deducted from he +

30,

is avallable,

Spegles
Deodar

Xail
Fir/spruce
Chir

Broad leaved

Total.

CONSUMPTION OF WOOD BY SAY MIILS

The saw milling as an industry is still in its in

wood consumecd

by the saw mills annually is 5123.838 cubie metre.

Quantitr { =9)

26E5

sTerantetea

Record for trees granted for lirewood or firewcod removed from forests
The following tecorded quantity nf firewcod may
ctal wood production for werking out the wood balanzes:

fo» o in thz area, The
The saw mille
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are located mainly on road sides, in towns and bilg villages whera there is

enough demand for sawn wood. In 1970-71 there were only 20 saw milis in the area.
The saw mills are primarily engaged in sawing coniferous timber for constrictional
purpose and to scme oxtent for packing cases to meet the local demand as it
arises. Broad leaved species to a very limited cxtent, are alse sawn. The
important species sawn are Dgodar, ¥ail , Fir, Chiy , Selix spocics and Poplars.
The timbor for saving comes both fronm gover ment forssts 2nd other arcas,

31. On the basis of per day in-take of wood and the number of days the sow
nills work 3n a year effort has been made to arrive at 1 total consumption figure
by this industry Zaw mills do not keep an account of daily sawing done, the

deta 1s based on the information obtained from the individual owners as per
their assessment apd thus the figures are approximzte, The specles wise
consumption of wood and the source of wood is glven below :=—

Table NO, VIIT - 11

Anrual intake of wood by saw Mills.

_________________________ YRE . (_cubic metpe) _ . _ _ _
Scurce of Deodar Fail Fir Chir Broad Total

YORA . i e e e e e e e e e leaved _ _ . _ _ _ _ _ _
Pron Govi, 964,31 2256.,02 710,17 147.25 01,42 4129,17
forests.

Cut side 278,02 294,80 - 64.69 359,37 994 .88

the Govt.

forests

TOt.Ell 1210.53 2550«182 ?10017 21.1.94 41:079 5124.05

324 It will be seen from the above table that almost 20% of the totsal

intake of the saw mills comes from *he areas outside the Covernment Fforests,

and about 90% of the broad leaved timber comes from ocutside the Governmeont
foressts.

3%, The sawn material generully finds its uitinate disposzl In the
fellowing forms :
1) In house construction and repairs.
ii) In packing csse industry.
1ii) In furniture industry.
Ir) Other small industries.

T Rpe k2 TSI N
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34, No separate data is available regarding the quantity of sawn wood
consumed for house constructicn & repair. It Is ascumed that abcut 10% of the
total sawn material is censumed for house constructlon snd repairs and the
balance 290% timber is used in other iIndustries.

35. On the above asasumptlion the timber consumad in local industriles works
out as under -

Table No. VIII — 12
Showdng tinber consumed by Industries

o o o e e e e e e WAE _(gubig metres) _ _ . . .
Total timber Depday Ekail Fir Chir Broad leaved Total
sawn at saw ) s
mills, 1240,33 2550.82 710.17 211.93 410,79 5124,04
Sawn timber 124.03 255,08 71.01 21,18 41,07 512.37
requirsad for

House constrio~

+ions and

repatys (10%)

Timber used 1116.30 2295,74 639,16 120,75 363.72 4611.67

in industries

T Em R M Sk Am e am S S S e S mm e em T Em S SR RS me e e e e e b e fem e e A S e b e e e e e e

26, SUPPLY TO OrH753 DEPARTMENTS

A survey was conducted to obtaln the annual requirement of Govermment
departments of the area. In 211 about 239,55 cubic metras of timber is consumed
by departments other than for:sts. The consumption figurcs by those depariments
are shown in detall in Table No. 13.
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Table MOy VIITe-33 |

Supoly _of Himber tg o'tlflp-;'“ﬂe_.p_gx:c;t.men_f‘tg.

—— me e e e ...--—-.-----—----.--—-hn-q.-—.a——._--.—_-.—--.-—u-——v-

Name of the Quantity of timber sapplied  Mixed Total

departnent Deodar Kail PFir & Chir “Conifers

————————————— L'-.._-—u__._bq;pm.ge_—.—-.--—m—u-----------—--——-—

P.W.D. 34 3.88 - - - 37.88

Soil Conservatlon 17.57 - - - - 17 .57

Division,

Copp. Deptt. .22 3,25 - - - 6,47

Executive Engincer, 11.00 - - - 5.52 16,62
B & R Udhampur

Executive Engineers, 4,60 14.8¢2 - 10. 17 - 29,59

Batot..

Sawnllkot Investization - - - 2.51 - 2.34

Deptt. Ramban’

Gref, Batote 1.91 - - - - 1.91

Dy. Director, Woman - - - - 5.71 5,71

Educsticn Banihnl,

Fxectutive Englneer - - - 15.42 - 15,42
C .‘J'J.chn
Other Deptise. 69,22 22,80 T7.02 - - 108,04

Including foresgts

LY SUPILY OF TIMBER TO RATTUAYS AND D.G.S. & D

The area supplies on an average 9871.68 m° of condfer timber to the
Railway ahd D.GLSh &'D, The year and speci:s wise supply from 1253-56 to
197172 is given iIn the Table i4.

codfy Pass o8 s

Contents



—61

table Mo VIIT. 14

Shoawing Timber supplled to Railways & D.G.S. & D from the Tone,

_________________ e e e — oo — . ¥RR (cuzic metres)_ _ _ _ _

196667
1967-68
1868-69

1869-70

Tzodar

2,700, 21

2,012.22

6,202.00

822,91

MV2.11

475,08

1,771.00

1,464,62

564.7T1

346,94

3,613.42
8,331. 357

4,589.80

figures not avallable

6,251. 20

4,478.80

6, 325.73
13,632,49

8, 358.75

13,805.88

7, 237,43

AR TR v e mm de S o s Em ke me s e e e Em mE e e e e m mm mr wA mm e me mr wm e e mm mm o A ey e

Average
peT
year

15,956 .32

3,191, 26

307,05

4,622.35

94,48

27, 244, 39

5,448.87

49, 558, 33

9,871,66

TR mm oem SR Ss e s e s mm R mS ms S me T e Me e e A S mm e M mm em S meE W s e e Bm it e SR e Gt o —

Source (-

28 e

in the following table ;

Congervator of Forests

Timber Utilization,

CEMNL &

A summary of average/annual Consumption of timber and Fuel 1s given

D aa B4 s viagm @
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Table No, VIIT =15

Avernge Anmzl Consumptlon of J

m

imber R

Fu e]?

- — e e S

— e e et e Mme  wee e ww mE rvm e m des

24, 236.85

6,984.06

21,7 24,00
4,611,71

232,55

9,871,66

Z.0os T Ftlity " Deoder | Kail  Fir/ ~  Chir  B.L.

- e e UABOD e e 4 e o e e = - — - ePXage_. _ ..

i. Constraction & 19,389.48 4,847.37 - - -
repair of houses,

2. Azricultural - - - - 6,984.06
impiements,

3, Puel {recorded) 2,025,00 1,52,00 9,960,00 £07.00 £,011.00

4, Indusctry 1,118,353 2,225.74 839,17 180.75 7E2,.7e

50 O‘thI' 141(352, 511.75 18 . 55 2?095 -
Departments.

6. Hallwy & 5,121.28 207 05 5,448,85 921,48 w“w
D.G,S. & D,

Total 77T 7T F,567.81 §,091.51 15,065, 571450, 16 15,364, 75 57,667.05

FORECAST OF FUTIHE DIMAND
i The future danand of wood is governed by

inter action.

varicug factors and thelr
The facters are the population growth, income structure, literacy,

price trend of the timber, changes in technology and censumers proferences eiCa
An analysis and assessment of these fachors gives an indication of future demand

of timber,

defect or the other,

o b

The varlous techniques availaole; for fore-casts may suffer from one

The effact of population on consumpbion is generally assumed to be

uniform.

41,

dl rectly related through out the world.

Increasc An income and qualitative consumption of wood products 1s

Hiher the per caplia income, higher

will be the consamptlion of snwn & quality wod, at least up to a level vhere

the impact of substltite L s strongly felt,

insome can be derive+d fronm the formula :1—

The elasticity Co-efficient for

Eizsticity co-cfficlent = % chanpge in quantity demened (consamed)

% change 1n income.

ma Toe s & te Te e
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The values to be adopted in this formmla can be ob%ained
only if a cross—sectional series of quantities consumed and per
caplta incomes are¢ avallable.

424 Price 1s another lmportant variablea Any rcalistic forecast has to
take lnto considertion level of brice for wilch the foreccast is tenable, This
relation-ship 15 called price Elasticitiy of Demand.

43, The other demand shifting factors arc the chapge in technology and
consumer preferences and are wlued only sabjectively.

41, & task Force, operating under the aegls of the Naticnal Commission
on Agriculture, hins projected the demand for forest products a3 follows s

Taple No, VIIT-16_
TEOJECTION GF INDIA'S INDUSTHIAL WOCD REQUT REMENT 1280.-90)

(Thousand m3 per anmm)

___________ 198D _ L L o o e e L 2 J189Q e
Comifers Hard Total Conifers Hard Total

_____________ WOOS | L o o e o o e e e W20 L L e m - =

Pulp wood 1555 3478 S037 4451 B27i 12737

Sawn weod & 1818 10836 17652 2795 146056 17010

8lcePEr .

Round wood 1385 5541 8227 1887 754 94735

Panclo 189 13 944 281 b 14G7

Total Industrial . -

woods 4045 9e11 25556 9024 31551 20575

Source i1- FNotlonal Commission on Agriculture Interim report on Produstion

Foreswry, Mnistry of Agriculture — 1972,

45, Consumption of total industrial wood in the country for the year
1970 h=s been assessed to be 13,183,000 M3 (round),

46, A forecast of demand of wood for the year 1981 emdF1991 for the arca,
have been attempied on the basls of data available for the varicus factors, as
analyscd.

Oa g 19808 as e e
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a7, POPULATION ESTIMATES »

The population of the Zone, according to 1971 census is 341858
and the population for the ycar 1981 and 1991 has been worked out on the bagia
of formula in the '_Cengusg of India' as below s

Populat ion 1n 19271 321358

Pomulation in 1981 435436

Population in 1991 £54588
48, INCOME ESTIMATES -

From the amilable figures of per caplia income (Sources Directorate
of Eccnomiz & Statics J & K} at 1955-56 price the 1fixed price) nverage growth
of lncome per anmm between 1960-81 and 1968-63 1s 2.04 %o In view of the
developmental zetivities under 4th and fifth plan it is estimnte that per capita
income wlll grow to zt least 3% upto 1980 and 4.5% betwecen 1980 & 1990. On these
basls the average per capita income is expected to be ag follows :

Per Capita Income in 1971 Rs.312.80

Per Caplta Incame 1n 281 Rs.élcOO.-SO

Fer Capitn Tncome 1n 41991 Rs,585.00
49, FORECAST FOR INDUSTRIAL YOOD CONSIMPTION

Tne consumpition of wood in round by Inductrics is negliglible.
Packing Cases, Pencil making, Furmnitire manufacture ete, are consuming most
of the sawn materiale Therefore the consumption ty these industries has been
assumed to be the same as the total production from the saw nillse

0. Tne improvement in per caplta income will effect mogitively the use
of sawm wood, As no historical serles of conoamption figures are available, it
15 not possible to mrke outbt separate lncome elasticity co~efflicient specially
applicable to the arens It 1s propescd to odopt an Income Eiasticity of 0.8, the
Tactor arriwd at ty F,A.0. for Indla (vide indicutive World Flan).

51. For canlculation of demand of industrizal wood for the target years
the formula used by Fad.0a. for India e given belgq, 53—

& a Seo s wads
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Log Y1 = 0,433 x L.B, (1-x )}
Y %1
Were ‘Il = per caplta consumnilon at barget date.
4 = per caplta consumption a%t stariing point
T.E. = Incorme Elasticity
X =

per Capita Income at starting rolint
P

i

per Capita Income at target date.
Se. The total consumptlon by species 1s calculated on the basis of

porulation and Income projections for the year 1901 and 1981 and is given as
under :—

Table Nop VIIT-17

Songzmpbion of Mimber by Industrics fomseasntfor 1981 rnd 19931

e e emm mw wer e e rme e e e e e ey Gma

Yeoar Chir Bn Deodar  Fir/  EBroad Total
____________ e = SDTNCE L dgoved L L o
1970 191 2295 1116 840 ZIC 4612

1931 21 5469 1689 975 558 €982

1991 455 5118 225 1513 gv e 10882

53. On the basls of the rate of growth of the populatiorn betwcen

1951 and 1271 the number of houscs are projected for the year 1981 and 1991
and/gi ven in the followlng table. [ are

QB By Jpg 908G
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Table Neo» VIII-18

Brojcotion of Fomlation & Number of Honaes

ST Clear 571 T T T TR Yoy lena C T U T T IR T T T T
Population Ko, of Population Ho. ot Popnlation NG, ot
________ e = Hosgs. _ L o L. - Hguges._ _ _ _ _ _ _ __ Houges._
Total 511858 55970 435116 714156 554588 208 23
Pural 322225 52511 - 669D 523059 gaza0
Urban 19629 2419 24674 44986 31FA 5E09
She Tae nurber of new honses to be constructsd 1n the yeor, 1981 and 1991
will be 1548 and 1941 re spr et vely.
&L, Assuming the present mmte of wood requirement for house construction
Aand repalra, the projected consumpiion of wod wouid be as under :-
Takle o, VIST - 19
Tovnl consurption for houses conshruction and Topa m { nd)
Lalr ps 4| Degdar Eln/Snruce Total
1970 - 4847 19390 - 24, 237
1981 - 6,148 24,501 - 7,739
i991 - - 7,764 31,058 - 53,822
B8a WOOD CONSUMPTION FOR ACTIGULTURAL ITMELTMENTS &

Tne rural character of th Indlan soclety W th agricultarai
popilation of move than 80% mkes 11 necessary for the farmers to use hand
made and celf-Tabhricnted tools, carts and other imploments., There 1s very
115t1e likell~-hood that the situation wili change in the near fatare,

57 e As there L8 no histerieal serics on the wood consumption an
elastlel v co-efficient for the countries in the same income greup, as Indin

In the FA.0. stady for the World indicatlw plan has been usied, in these
dalculationse.

Yo 0p BB My Dy G
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oBo SUSOMPTION »OR _AGH CULTURAL TMPLEMENTS
On the basis of the population projections for the war, 1981 and

1891, the number of agrienltural househoida 5nA corvegponding lnercase in fie
rumber of ploughs and levellers is shown in Tabtie No. @G,

TABLE NO, VLTI, 20

_______________ L S Y ¢ 1) S
Tear Iiem _ _ Number _ _ Wocd reguired
1981 . Floughag B1,4%57 8,601.18
Levellers 3,187 478,05
Total Q.073, o7

- i~ m—— s e

1991, Fiough s 80, Z42 11, 217 .38
Levellers 4,169 605,55
Total 13,873, 25

9, The species uscd for the parpes: of agricultural implements are

ueanlly 0ok, Muberzy, Ash, Apzieon, Sallx etc.

€0o FORECAST FOR FUT], CONSUMPTION

Fuel woed 1s 2n essential commodity and the grewth 1n its docmand
s drectly related with the growth in the perulatien. Using the per cuapita
congumpticn for the year 1971. The rogui ement daring the year 1981 and 31591
Wwill be ag follows:-—

= sk mEm e B e me v e M e e e mm e te mm e W e e v e Ak e em mm e e e e

_____ Ghir_ _ _ _Redl _ _ _Dgogdag _ _Fir/Sprucg _ _ Brouad leaved _ _Total_ _
1970 207 1520 2026 99ED E041 217 24
dgeEy 315 2516 048 16597 14921 34071
1991 495 3572 4659 o 287 18671 53664

w*3 Poaass
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61, CONSUMPTION BY QOTHER NEPARTMENTS =

Variety of developmental zctivity in the arca will definltely
requirTe wo=d for bulldinrs and cther purposes. FPresent wecd consumptlon by
these deopartments may ncet be able th indicate the futare conampticn. Howcver,
the demand for the se departments has been forecast on thewse Tigurcs.

Table No, VIII — 22

Prodested Consumphion »f Tinber by other Department

e e e e -. - WRE(cubic mctres) _ . _ _ _
—_——mm = GhIr___Xail_ _ _ Devdar _ _ . Fir/Semuce_ | . _ - Tozal _ _ _ _
1971 28 59 142 18 24U
1981 a4 81 214 21 37U
1991 68 125 337 19 579

e A e mm e o R S fEm me TR WS e e e e e mm MR e T R e e T R M A AR TR em e e W TER e e G e

62, FORECAST FOR "HW COMMLTTELD) EXFORT

Committed export of timber from the area compriseghf supilies
tc Railway & D.G.3.,% ©D.

€ 3. The demand figure s separetelvy for Railwy £.0.5.%. # D. for any yeoar
are not avallable. Bosed on the avallable figures for supply to Rallway,D.G.&.&
Do cut side the area the fureeast for the years 1981 and 19291 are gl ven helow -

Tobole Noo Vill.23

Erojected Congumption -f timber by Ballwov & DaGaS.&D .

_______________________________ WRE_(2ubis mefors) _ o
—_——— o Chir . .~ B4l_ _ _ _Bgodapr _ _Fir/Spmice Broad leaved _ Tolal _
1970 924 307 3121 5419 - 9871
1981 1424 460 4846 841 - 15149

1991 2139 668 73501 12823 - 23184

64, A mummary of Frojected dcmond for timber ond fuel wocd for the year

1981 and 1994 is glven in the following table.

O On Sqg "a e ¥
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Table Nog VITL -21

SUMMARY OF FROJECTED DEMANN CF TTMBER AND FUETLWDOND TiT ME ZCNET

A, Timber Units Cubic mebre s{WHER)
Spscies 1970 1285 1291
Chir 1143 17690 a713
¥ail Y202 10338 13875
Decdar 226822 31340 41300
Fir/Sprace 6306 94 25 141388
Broad leaved 7354 2637 12745
Total :59 41 g;;; v;égg—

Chir 207 310 4058
i 1520 2316 3572
Decdar 2026 2048 4859
Fir/Spruce 9860 16997 o3 057
Broad leaved 8011 11991 186871
Total 21721 34671 e3884
Grand Total 87669 959291 133585
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CHAPTER - TX

HOOD BALANCES

Present Congumptinn and Prodedted Demand

fo The present consumption and the projected demand of Wmber and fuci-
wond in the ared is aummarisid in the following tuble 1~ (Cf. Chapter VIII -
Market and Demnnd Stadles ).

Table No, TX -~ 1.

Present _consumption and the proie

e Zone dn m

%m_amﬁumma_mﬂm

_________________ YEARS _ ___ ___ — e e e e M
Spegdes _ L L L _ 280 - __ 1861 _ - .- ks = N
(Cublc Meters)

A. IIMIER
Chir 1,143 1,760 2,713
Kaill 7,502 10,153 13,975
Deodar 25,822 31,310 41, 00
Fir/Spruce 6,106 9,425 14,388
Broad leaved 7,354 9,637 12,745

Total 45,984 62,500 CBs,0m
B. FUEL WQOD
Chir 207 39 495
K1l 1,520 2,516 3,572
Deodar 2,026 3,040 4,659
Fir/Spruce 9,960 16,997 26,267
Broud leaved 8,011 11,991 18,6871

Total 21,721 31,671 53,660

Gramd Total 67,668 9;:;;1_— 1, 38:285

e v e
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24 UOOD DATANGES <

Th e Balance ~f coniferous woods after mecting the IToval demands
under the twe #Models, thercfore, works ~ut as below i~

Tabie Ne, IX - 2

Showlng Weod Balances {000 m”)
__________________ Y B AR B o o o e e e e e - mm . — e —
Specics —— — = 1970 oo - prich R 091 _ __

Yodels Models Modclg |
I TI I 11 L 11
Flr/Svruce 257 340 257 370 243 218
Decdar o 277 269 269 257 eb7
Kail 198 £69 195 266 189:. 260
Shir 38 48 37 A7 36 A6

Nete 1~ Broad leaved species have heen 1left out of celeulations
(“f. Chapter VIL)a

Z. hssuming that decdar wi'l be felld only %e the extent for mceting
thr Tequitemints of the local people and surplus if ony will be cxported out

of the aren, for nsges cther than paper and pulp the total volume awvailabic frr
{ndustrial parposes frem Flp/Spruce, Xail, Chir will be as fcllows :-

Table Noo TE-5.
\Jood uvailable for Industﬂal Parposes (OOO ma)

( Fir/Spruce, Koil & Chix )}

MODEL Y 5EARS

—— 1870 _1931 198

1 503 489 458

1T 657 643 622

1, Murther, assuming that it may take 10 to 15 years to establish a pulp

and paper miil ~r any other wod bascd industiies on a large scale in the area
it is proposed that the wod balance s as avallable in the year 1991 should only
be censidered for industirial parprsese

Contents
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5. Thus the coniferous weed aveilable for industrial parpoase from
Fir/Spruce, Kzil, and Chlr under the tWwo Models will be :o

o i e

E‘iﬂ_@& Volump(GOO mﬁ)
I 488
II 622
6a Entdre quantl ties of coniferous raw materials may not be fully

avallable for utliizaticn on account of the silvicultural reaquirements of the
crop inaccessibility of the terraln, Inefficient logging techniques and
sewaral other fact~rae. To be on the safe side let 14 be presumed that only
fifty percent of these wood balances will be available for industrial PUYrPO SC 8.
The gquantities availabie under the two models will, therefcre, be as follows :—

Model Volume (000 m3)
I 234
ja 211

_NE_SHARMA/
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CHAPTER - X

ACCESSIBILITY AND COST STUDLES

1. DELLVERY SITE

Jammua had been tentatl vely selected as the dellvery site for
indastrial utilization of the wood from the Valley.

2 ORJEGTLUES

The object of the Studles was to dctevmine tic avallability of the
ravW material and delivery costs, at the proposed sites.

Thig stady alse aimed at determining the dtstributicn of the growlng
stock /potentlal cut in broad cost classes at which, the awllable material can
be delivered at the prevcged gite for industrial utiliization, f.e. totel
avallable v~rlume was required to be grouped inte wvariocus ccst classes for delivery
at Jarmm.

e The ecsts consldered In the rep-rt dn nct include the stumpage or
royalty payable o the state,

4, FAGTQRS INFLURNCING [OGGIN ¢+ AN TIMBER TraNSPORT GOSTS

In additl~n to topograthy, dralnage, rail & roads and climate, that
have already been described, the cther factors that influenc: logging cosh, ure :-

AVATLABTLITY QF :

{a) Lakcur

(b) Devices, fools & implements used in logzing & riior transport
of timber,

Se AVATTABIITTY OF LABQUR :

Sufficient local Kachmirl labour is available for £iliing, rough
fashioning, sawing and carrlage of timber cxXcept during sawing season. Some
labour is imported frem Kolu and Kangm anas of Himachal Prodedh for speciallsed
jobs 1ike Grovity Ropewnys and river flcating of timber. The peroentage of
imported 1about for 1tems invelvins special skill censtibite about 5% to 10%
of total laboux employed on varicus logging operaticns. The labour wage rates
range from Rs.5/- to Rs. 7/- per day

6. LOGGIRG DEVICES USED FOR FELIING AND MINOL TRANSPORT

Conventicnal tocls Ilke tws men ercss — cut s2ws and sXes are vsed
for felling and cenversien. Varisus miror transport models are used, dependlng

9 aAMPy g e b P

Contents



T4

uron the lecation cf the area, Relling is the only minor tronscort means adopted
for logs., Sky linc craones have not been put to use in this ared. tmaller
converted material llke slecpers and hakaries are brought down irem the locgging
arena to lannching/iocading polnt by any one or comblnation of mor. then onc mode of
mincr traneparh iike manual carriage, dry slide, wel slide, telestopic lloating
and/or Donald Gznvity ropeways, Donald Gravity Repeways is extencivcly used in
areas =i¥kin ¥he easy reach of the ronds bDecause Lt is quicker and cheaper mode
of transport of timber and the miterinl undergoes the least damage during the
transport, A few lesises have however ricently started using power driven Losss
Gravity Ropoways fur traneporting sleepers and hakasiesa

PHESENT TOG(ING PRACTICES IN THE AREA

Te LOGGING MANAGEMENT

At present, the commercial extraction is conf%ne-d ¢niy to the
coniferous specics with an aversgs removal of abcut 65 m® per hectare ., Within
the logginz orea laylag out the coupes and marking cf the trees, as prescrlibed
in the working plan, is carricd out by State Forcst Departmen®, A coupe
umually consists of a slngle compartment or n greup of contlgucus ccmpartments/
sub-compartments, The commercinl ara of a ciip ranges from 150 o 19C0
hectare, average ccupe 1s about 600 hectares,

The marked coupes ar¢ usually sold in auctinn siles to contractorse
The successful bidders undertake the ¢ntire logging operaticn from forrsts to
the utilizatlion centres, includng the gnles. The contractors pay the royalty
to the Forest Department & get the profit or suffer the losses. Most of the
contractors engage sub-contractors for executing different logglng cperations.
The lcase or the working period varies fram 1 to 9 years depending upon the
extent of work Involved and the size of the coupe.

During 1971, departmental ertention has heen started over a amall

aren in Bhadarwah Forest Division. This actlvity may gradually extend to other
BIT&S‘

&, IOGGING AND TIMBER TRANSPCGRT MEJHGDS :

Frcom Chenab Valley bulk of the timber extrected is in the fom of
cleepers and hokatl.s. Logs are alsc extracted from forests on casy slopes,
wrre from these can be relled down to leunching or joading peints. Fuel woed
15 not extracted from thesc forcsts en any Commercinl scale. Axes and cross cut
saWs are used for felling and conversiocn. Scme of the contractors have been
using peorteble saw-nills for sawing of scantlings,

9. METHODOT.OGY

(1) The study has been conducted on a systematic sampling désigne
Plock centre of selectcd block of greund sanmpling deslgn has boon taken as a
starting point for cxtractlon. The Bloek Gentre 1s #lso taken ns the polnt —f
origin for cormplling tronsport &l stonce s under mino:r and major iranspert mode=s.

& % Sae Pomw
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(18} The costs on account of various logeing opsratisn:s were derivi g
by conducting cnsc stadies Ln 25 logeing coupes, representing th. ensire menge
of variations in tovography and othi r working cenditions in  the SUrvey ared.

(114) With the help of carefully designcd guestionnzoires and profomas,
speclaily tradned cervws interviewed the fore st Lessees and sib-contracters uho
vere engaged in th. log+ing wrk in coupes selected for cost ghudies,

(1v) Detniled study of 1:50,000 topegraghic shechbs was made, A
spcelally tzrained officer was employed to Judge the fensible “and eccnomic modes
cf transport from ench point to Jamma,

{v) In an attempt to design the transport pattem Crom cach point,
first of 211 the mincr transpert modces were tried to bo fithed. When 1t was
found impnssidle to lay down any of the minor $ranspert pattcrms, the point/plot
wis clasclfied ns din-accessible

{vi) Whenever, a nurber of altermatiws fro masr ana major transpors
modes for a partleulsr Block Centre, were awmilable cnly the cheapest alternstlve
was selected for stadv.

(vi%)  Tor all the accessible points, the transport lay out on the
mep was carviced dub keeping in view the rolling gradionts for wiricus modes.
To this laycut 200 ricters of haulage by manual labour on adinc basgls werc
added to ac¢count for 1lecesl haulage,

(viit) By applying the costs per cu.m/Kz. to thr d&istances by warious
modes for the sample int apd 248ing up we get the Sransporuaiion cost/ou.m.
upte the dellwry site i,¢, Jamm. This cost was incrensed Ly 10% for provision
of amenities to labourw,

{ix) The date so collected was cross checked aad Lmproved by direct
investigations and making extensive use of e cXperience galnod by the ginil
while garrying nut slmiler studies in Jamu and Kad.mlr, Himchal Pradesh and
Uttar Fradesh an™ by departmental timber exbraction unists of Jamne and Kaghmix
an® Himachal Fradesh,

(x) The rntire objective was to wrtk out the ertraction costs wiich
inciude felling, loggir:, sawing ana trangpertation for each sampl ¢ point
{(Block centr) anA abtaching to it a oe rbain volume availabillty dependlng
upon the volume in forested plot of the Bioek, The Blecks wth “he same coah
class wre grouped together and the totsl volume under that cest class was
worked out, depending umn the totnl number of for.sted plets thercin and the
welght per plot for area and volume,

LU I

Contents



-76-

LOGGING COSTg

10, MARKING _OF TRBES_FOR_FELLING 3

(£)  Te informotion was collected from 21 case stady coupe s, for
di rect costs incurred by the department on steres and labcur mpleyed on marnin”
of treess The infommntion for total costs and the number of trees of dLfferen+
sizes marked for felllng wis obtained from the DL vlslonal Forest office records
and the abstmets of marking lists, Only major markings were consigereds

(1)  The expenditurc on technleal labour has not been Lncluded in
the¢ calculntionsa It wlll be taken car. of undcr the ! Overhead Charges U,

1it) The cost per trece remnins constant Irrespective of variaticon
in slze 2s the labour involved for marking every trce 18 mere or léss the samce

(1v) Cost of marking per 1% pas been wrked out by following two
mcthodyg s

(a) By agaqumine the averape cost of yaricus ot zes

The cost 1as buen werkod out by assuming 70 Cms, as the
average dbd. of marked trec, Gase study reveals that the
ayerage cost of marking a ircc is Rs.0,10. The rcfore, the cost/
mY wekks out to Rs,0.025 for an average troe with 4.18 m of
volurica

(b) By taking th awrege eost of_wirtous sizes

The fcilowing table shows the cost of marking on trees of
di fferent diametcr classcs -

Tahle No, X T

Gt % wmel ma e S o S o S e A e

Dia.class Average Vol.7 T 7 7 7 Gost of Ea-fk"i-na _____ CostOuem,
Jn_emsa _ _ . _ _ Irec Onome_ _ _ _ _ _ per dree (Reg). o _ o _ (in_Rga) _ _ . - _
.90 10.40 0.2 0.010
75-90 6.70 0.10 0,015
80-75 4,18 0.10 0.024
45-60 2. 20 0.10 0,014
Z0-15 0,93 0ol 0.107
30 0.%7 0,10 0,370

TEOET TR MA Sm mm N MR e YE mm e e em e W e e mm e tm WA sme e mm e e me s em e e T ame e e e e e S

Hote : The volume of average tree for cach dismeter
class has been conputed from speciel shadiae - - °F
lnvolving actual fellings of trees,
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The above table shows that there 15 2 lincar relatlionsnip behbicen 5
the digmeter and marking éost/m3. With the increase in dth, the merking cosh/m*
decreascsSa

The average cost of all stze trees works ocut to Rs.0.C55/Cu.m. This
hold gord only when the trees of 211 dlamcters are tnken in equal propersi~n Ior
markdng. The average ccst i1s boosted up because of very low wolume contriituiion
by lover diamet(r classes especinlly below 45 cms. At this stage, the proportien
in which the trees of various sizes will be harvest 4 is net clearly inown,

But 1t is expected that the major portion of the Yield whll be deriwd from
trees above 45 cmsedbh., For awerage, the marklng cost Wwas worked out by taking
In%to conslderaticn the average dbh, as 70 cms.

It is tberrf%rr dclded to adopt the cost arrived at by the first
method t.e. Rs.0.025/ n”,

11, FELLING (TNCIUDING LOPFING AND ROPING)

(1) Felling is mostly earricd out by saws. The payment 1s ncmmally
made on per tree basis, depending on the dlameter of the tree,

(11) Most of the lessecs pay separatcly for lopping and replng where—
ver 1t is donee Some of them trcat these two opcrations as a part
angd parcel of folling operation and fix th. fdling rates inclugive
cf lopping and roping.

(111) For thc sake of this stady 1t has been decilded to apply 50% and
0% of average lopping ond roping rates respectiwely, for calculations
and merge this cogh with felling cost,

(1v) Fram the case study data, 1t Las not been possible to find out
the effcet of logging density on the cost of felilng. Elaboratc time
studies arc required te determine the effect of logdng Acnsity on
the cost of felling, Howewer, 1t is expected that very 1ittle cflcct
of this factor can be fclt in the cost of felling with the relntiye
low performance of labour in manual workinge.

R
(v) Scparate average felling costs were worked out for each forest
dEvisien %o find cut if tuere 1s ony distincet cosgt variaticn in
di fferent locallitics, The study reveals that there 1s no signlficant
d ffercnce In th: feliing cost per tmxe under various diameter closses
In different division, exoapt In case of Remban Division where thz
cost 15 about 15% lower than other Divisions, presumably due to
better road comminications and nearncss of workingz areas to habitTtione
Over 90% of th. growing stock 1s found in the remaining rhce divisions
nemely Doda, Bhadarwah and Kishtwar. At the same Wme 1t is expeccted
that the interifor forest areas of these divisions would be gradunllily
oprned up with better comminications when large scale Indusurizl
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exploitation starts. It is, thercfore, decided to take a gemeral average felling
cost derived fram the studies earricd out In the enbire arca for ealcuiztions.

(v (v) The diamcter elass wise f=21ling rates arc given in the
following table :~

Tatle No, X~-2

DIAMETER CLASSWISE CCST OF FELLING LOPPING AND ROPING

e e e e T T P

Dia, Felling cost/tree (in Rs.} Felling cost/Cus.m.( in Rs.)
Class Felling Lopping Felling Felling Lopping Felling
and including and Ancluding
roping  lopping & roping  lopping &
________________ roping._ _ _ _ _ _ . _ _ _ _ - __.roping. _ _ _
20 11.79 1.76 13.55 1.13 0.17 1.30
75-90 5.43 1.30 6.73 0.81 0.19 1.00
60-75 3.39 0.87 4,26 0.81 0,21 1.02
4560 2.41 0.61 3.02 1.07 0.27 1.34
30-45 1,19 0.45 1.64 1,28 .48 1.76
=30 0.44 - Q.44 1.83 - 1.83

— —— —
— o Em mm Em Ew b e e Em TE M EE M e v e e rew e M T G P cww A = e e e e Ama s e - e

Note :~ 1) Leopping and roping costs shown in the table are 50% of
average lopping cost and 30% of average roping cost
recorded In efse studies.

ii) to find out the cost/cu.m the average volume/tree for
efch diameter class is faken from Table- 1.

(vii) These felling rates compare fovourably with the schedule of
rates prascntly being followéd by lumbering Divisinn of the Dopartment
Lumbering Project in Chenab catchment. Felling rates derived from the
case studles are compared to thosc of Departmental Lumbering Project
Schedule in the table below :=—
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Toble No, X=3

COMPARATIVE GOST STATEMENT OF CASE STUDI S AND D.L.P. SGHRDULES,

e o mm mm e . me e mm e e e mm wd s mm mm e M o b smm  ww e e T e s mm A= We ew o= S EoAm ==

Dia. Clazs Fclling cost/tree (3n Rg.)
In ams.) D, L.P Case studies
_______________ rates_ _ _ _ _ {sverage ) _ _ _ 4 o e e =~
€0 10,20 11.79

75-80 5.00 5.43
60-75 2.75 3.39
45-80 2.00 Radl
30—-i5 1.00 1.19

~Z0 0.40 0.%44

(v2dd) Thus the asverage felling cost (irncluding lopping and roping

cost) irrespective of size works out to bc Rs.1.34/mS, Since the

bulk of yicld is expectcd to be derived from trees qf 43 Clile dbh: and
above, it hms bean dacided to take the average felling cost of5dlameta
or clagses above this dbh. 1imit and it works out to Rs.1.17/m°,

1e. BUCKING AND 1.OG MAEING

(1) Lpart from cross cuttinz of felled trees dnto logs, t@is
operation alsc inciludes delimbing and debarking, Cross cutting of
felled trecs into logs of reguired length is carried out by cross-
cut sows, Delimbing and debarking opcrations are done with the
help of eXe. The log length is nommally 3 to 5 metors.

(i1) The costs/m® ag worksd out from 14 case studies was RsS,.3.92/md
of leog volume,

13. SLEEPER MARLING :

Logs or trecs as such, are furthor converted into sleepers by (1)
Hand Sawing and (ii) Machine Sawing,

(1) HAND SAVING s

Hand Sawing is ususlly dome at tha felling site itsclf, This
ig a very wasteful mothod in which cnly about EJ% of the mater%al
is recovered from the logs, Normally the sleeper making work 1s
carried out on pleea neal payment basls,
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The average cost of cenversion worked out from casc studies was
Rs+33.26 m3 of gawn volume.

(ii) MACHINE SAUING ¢

In 2T where communications ar better, some contracters
instal portable saw mills in th~ coupe for conversion of logs into
slecpers/scantlings. The logs are rolled down/brought to the Saw
Mill site & making of slcepers & scantlings is done.

Machine sawing is cheapcr than hand sawing and it involves
lesser conversion w2ste. The conversion percentage was as high as 3
60% to B53% of the log volume. The cost of conversicn was Rs,19.57/m

plus Rs.2.22/m3 on account of depreciation of equipment, tha total
.covers to Rs.21.79/m5 of sawn volumec.

1d. BAYLRI MALRING =

(1) Hokarl: is a term used for split wood of irregular shape. Loge,
not fit for sleeper making, arc split into halaries for convenience
of transport. The length of hakar. es varies fror 1 metre to 3 metres
though mostly these are 1.2 metres to 2 metres in length.

(4) For calculaticn purposes the average length of hakari

is taken as 1.8 metrcs. For payments, volumo of 3 halaries is treated
equal to tac volume of 2 B.G. slecpers by the lessaes. In the absence
of any other standard volume factor, the calculations are based on

the above assumption by which the forest lossses record the volure
out—put,

(1i4) The ave.age cost works out to be Rs,12.93,/Mm% por the. converted
volume from the casc studies.

15. ENGRAVING PROPBATY MARK :

(1)  This operation consists of cngraving the property mark on two
faces of logs/scants before they 2re transported from the forest

or are launched into the river/stream. In case of logs this cost
Includes the cost of sniping the edges also, where es sniping cost

in case of sleepers etc, is included in conversion cost. The paynont
is made on piece meal basis,

(1)  Assuming an average volume of 1 nd per lcg, averige cost for

logs works out to be Rs.0.18/md

of log volume and Rs.0.30/n® of sawn
volumm for sawn timber,
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MINOR TRANSPORT COSTS

i6, The miner transport includes (a} rolling of legs (b) manual carriage
(e} dry slides (d)wet slides (e) telescopic floating snd (f) gravity ropeways,
for off road transport of scantlings,

17. (a) ROLLING OF LOGS

(3) This method is gencr=lly adopted in the for sts for the
transpert of logs which cannot be carried on human back. Rolling of logs is
generally done over short distances not exceading 3 kEms, For longer distances
it is expensive as well ©s sometimes improcticable.

(41) Cost of rolling variae considcrably with thy terrain, size of
the logs, the distance over which it is transported and the skill of labour.

(111) Cost of rolling of logs worked out to be Re.7.87/m3/km. of the
round volime of logs.

18. {(b) MANUAL CAR:{ILGE :

(1) Sleepers, scantlings and haks *ics are carried on human back
from the forcest to the ropewsy head, launching depot or road heed etc. This
method of transport is expensive and is resorted to only for shorter distances of
2 Ims, to 3 kms,

(1i1) On tlie basis of 12 case studics, average cost/m® of sawn wood
over one hkn, of distance transported was Rs.8,62,
19. (c} DRY SLIDES :
(1) Dry slides are trough shaped structuras constructed out of sawn

timber roughly fastened together for sliding down of timber where ne water is
avallable. The gradient vorics from 1:4 to 1:7. Dry slides are usually
constructed over short distances, The timbor is ecarried manually to the slide
head and then lot down in the slide. Only down hill transport is pessible in
this method. Timber may be demaged due to friction and striking,

(14} Average cost/md/km, of tho slide length for .sawn timber wag
Re, 3,68,

20, (d) YET SLIDES :

Wet slides have been usod in this area for a long time, In
the upper reaches of streams wherc woter is scarce and floating is not possible,
trough shaped slides are constructed out of sawn wood =nd wAter is let In thesa
slides as lubrigant and &s a motive power in addition to gravity. This method
of transport, saves damage tc the timbor. This method is also used for short
distances, in scectivns.
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The cost of transport in wet slides ran : /%
) ! ged from Rs,1.51/m”/%m, tho
BVerage bg}ng_RF. 1.94/m§/km. ( Hawn volume) of wet slide leng;{h./r

Rl. + (&) jﬂﬁuﬁjugmq FLosT (NG

(1) . This metnod of floating is adbpted to bring &e m sléepers dnd
§aant11?gs in side streams Gharacterised by boulé@éry béég with gréat variktion

l?+gradlent that creates difficultimes, for unobstructed free flostin,, AIn,this
ms.hodlf a systen of series of dems g plides are used for coursing'fhe,uater

and making aqueducts ovek Sbat: cles for'passage of water, The ducts znd slides
are comparatively much-wider-shan wet slides, these are not frstened and.allow

frée floating of timber, The tail of the timber used in slides and dams is

! telescop&d! 'in héncs the neme. - )

{11} ITker leed over which, thg t&lescopic floniing _ iglbé;n% Car;iéd' 3
in the CHensb gres varies from 7 Kms, fo 45 Kmé, The cost Vﬂf%és rom“ﬂs-@:?B/ﬁk
to Rs, 2:124n% wibh an-average of Ks, 1,31/md: (sawn volume) psf km. of floating = %

distshce,

22, {f) DONAID GHAVITY FPLAAYS .

(i) Donald Gravity Ropewsy consists of two or three load carryiné
ropes, usally of 8 mm, .diameter, *called track rope, fixed between leading snd
unleading stations and an endless continuous wire rupe of 6 mm, dizmeter, known
as control reope. The lead rolls down by gravity with pulleys moving on the
track ropgs &snd is slso gitached with a wire tvo the control rope. The speed of
the load is.icontrelled by a hand opersted brwks provided on the codtrolléd rope
pulley at the lower, station, The spans of  the ropeways go upto 1,500 metres,
fbout 750 metres to 1,000 metres shan is congldered ideal. Tge'rOPGNayS.can
cperate on wide Tange of slopes from_%50t0;450, idegl beipg 229 to $59,

The safe working lerd is about 0.25 m?. The ropeway -spans are most often 1n

series,

{(1i) This system is very -popular with the forest leaseus as it _
brings down tne timber wibthout fuel or power uncer gravitaticnal force, It is
easy, quick, efficient and cheap.

i(ii1) Abowh 10 case studies were ¢gnducteéd for carriage cost by this
mode, They .were classified into following two calegories :

{a) " Cases with less than 750 meters of aversge span.
(b) Cases with average span of 750 meters and dbove.

(iv) The dase studies .indicate that the cost of carrizge gogs:down
with the ircresse in span length., Depending upon the length ol the span, the

rate/picce.por span varies from Rs.0,14 to Rs.0.20. The average carriage cost
per mg per Km, of span length including depreciation of equipmént workout
to Rs, 4,40 and Rs, 2:60 for spans -over gnd less than 750 meters respectively.

- 18 * b - -
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MAJOR TRANSPGRT

23, FREE FLOATING :

(1) Free floating of timber (both the sawn tipber and logs) is most
ccmrcnly dene in Marau and Chenab, the two main rlwers <f fie aren.

(1) Log transportation is at present mo sbly ccnfined to forest
areas from where logs can be rolled down to river side for Imunching. Logs are

floated down to Akhnoot <here Wey are caught and transported to Jamru by roads
Boern at Ramban 4s noct fit for catching of logs.

(1il) Tae best time for floating logs 1s between May and September
when there Is maximum water flow, Septenber to October is e ideal time to
launch scantlings 1n the river,

(Lv) Timber flonted down the rivers is collected clther ot Ramban or
at Akhnooy, On acccunt of heavy incldence of timber losses bebween Reast and
Aknnoor, the lessees have siarted eollection ~f *imber at Bamban, For Ramban
they transport 1t by roid to Jamm.

, (v) The cest of free floating of scantlings haos been wrked cut and is
a8 undery—

a)  Distance less than 100 Knms. Rs00.15/05 /¥,
©)  Distarce of AN0 Kms, and more Rs,.0.06/m3/Kn,
Slnce the 1lng floating in Chenab 18 at present confined Le arens with

more than 107 ¥ms, lead, Lt has not been possible to study thg Influence of shortd
lead on cost of floating. Ocst of logs floating is Rs,0.08/m™ /X,

24%a ROAD. TRANSPORT

Trmnepert of timber by road is mostly done by 5 ton tricks, Cost of
transport by road was asseseed by (3) Direct enquiry (ii)investnent Studies.

(1) DIRECT ENQULPY

Lessces normally hire trucks for transporting timber w the market.
A detailed study of hilre charges from wvartcous loading points to the unloading
points was carricd cut. The trucks in us«~ are usally Tata Mercedes-Benz 5
tonners which carry about 7 n5,f tmber, The awe mge cost /mP/Km, by tmck haule
age is given In th. following table -

Ty e oo B Ay
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Table Vo, X=%

AVERAGE THRICIONG CCST TERIVED FIOM SAST STULTES

Co: ¥ in Rupees

R~ 7T Wemage T RS T T T 7T T ook e3eT/Gi?  ReaeE T T
Clnss dfstance costCu.n/ Km, (with loading &
{(in Em, ) ¥mo.(without upnloniding )

leading &
unionding

cosats)a

______________ SenpteMnkaties. Logs Logs_ ScanksHakarles - - -~ - —

Class L 155 0.13 0.15 0,17 0,15 Jarmu Srinagar

(Na%lcnal Road Ramban

Highway) Jamm. Section

Class 1L 20 0~19 0.25 0.33 0.22 Akhnoor Jamm
Secticna

Clnss IT 16 Qe 28 0.37 0,53 0.57 Bhadarwah
Batote Section

Corbination 187 De 15 0.18 0,19 0.i6 Bhadarwah/

of Class I Kishtwar Jarm

& GClass 1T Sectlon,

—.-—o—.——--—__-——.———...—.—.—.——--—_._-.--—-.-—-———..-_.-._-.————-t--

=
a
[2g
m
T
'.h
g
=3
g

ck carrying capacity.

a) Logs ~ 6438 m” on all routes.
b) Sconts — 8.49 mgon Jnrru-Akhncor sectlon (Plains) aond 7.08 =
on ali other routes (Hiils),

i1) Loading and Ualoading cost.
n) Logs-Rs. 15¢0Mer tmeck
b} Seant s-Rs. 8.70 per truck.

{( 11) INVESTMENT STUDIES : If the egency engaged in extraction
purchases Lts own fleet of trucks, the cost/cu.n/Em. would have to be worked
out in a dfferent wey. The capltal Investment in purchasing a 5 Ton
T.M.B. truck (enrrying capecity — 7 Cu,n.} is dstrimted cver 1tg life spon
and the average annual invesiment at 6% compound interess is worked sdut after
deducting the scrap walue at the end. For the parpese of caleulation the
follewing values were assamed, based cn e cost shructure cnd working
conditions obtalnable.

44 a Baa 4
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Truck type

Cosgt of chagls
Body constraction
Sewmp value

interest on capi tal
investnent

Life of the 4rack
beyond which its
mairitenance becones
un-cconsrical

Fuel cost

Lubricants,.
Repairs and Mrintenauce

Inmirance, Toute,
perElh, taxes etca

Garrylng capacity

Pay and allcwances
2f drl ver and cleaner

Loading and unloading
Terninal time
{leading and unloading
and routine delays)
Average speed

Total operatinz tine

Total No., of working
41y S.

)y

Tata Mercedes Benz (5 Tonne)

RSoGO,(JOO +00
Rg. 6,000,00
Rss 5’000 00

8% per annua

19 years.

{compound interest)

1 Litre Alesel per 3 ifms, mun @ Bs.0,98

per 21 tre.

1 Ltire /100 ¥ms, run @ Ks.3.50/Lt.

Rs. 6,600/~ per year

Rse. 3;600.00 per year

7 C'ngn »

Rs.7,300.00. per yaar

Ro,13/~ per trck load.

2 Hours/trip.

30 ¥ms, /per heur
10 Houreg/day.

250 days/Year.

To the avernge annual capital investment (yearly inotalment)
the interest due to scrip value 2nd the recurring annunl exXpenses
for ronning and malntenance (including the driver and cleancrt!s
snlary) have been added to get the total anmual expenditure, Tor
wiioas haulage 4l stances from 15 to 180 Ime, the trips per Aoy and

Go Soa b TEa D
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and the total trips per year how been calculated o compute the tobal wiume
transported in a year, From this, he totnl cost/Cu.m/Km. for +mricus distances
Wwere computed and are given in the Table X -5,

TABLE NO,. X5

THUCKING COSTS IRCLUTING TOADING AND UNLOADING FOR AN
AVERAGE _TRAVEL STEZD OF_30 KM, PLR POUR,

f{'aEiEg’é 9t ;n-c;e _______ “To tal co. st Cu:!;; —————— G o—s:t',:’:G'I ‘,E/fcm: ST
Lo Kreed L L _($aRs.) _ _ oo _f(mEs_
15 7.93 0. 53
30 10.92 0.38
45 13,96 031
40 16.97 Ua28
90 23.08 Gol5
120 2,16 Ozl
150 5.5 0. 25
180 4115 0 .23

A stody of fie above tun tables would indlcate that the co st/Cu.m/Km,
for haulage by read wonld be cheaper 1 f the trucks are hired for trusnort, The
haulage In the second nmethod wnld be eXpensi ve os th- t—ack is vazd for
transperting timber éuring “.e onwird jevurney of the trip (trip belng the
Journey from the loading point to the unioading peint anAd bazk). On fts retum
Joumey to the ferest, the truck is not carn ing any load. Howcever, 1t coulqd
be used fer transpsriing provisicns, labour ete. as 1s done by hired trucks.

If extraction has t be carrled out for ingistrial purposes, the
cquantum of wood to be moved would be of such a magniids as to requirte a regular
transport fleet owned and nmalntnined by the extraclion agency itself. This may
be chenper than what has begn ealculated abave, eveninough it rmay be still more
expensive than the hired tracks, This fncrensed cost wuld be sdequately
compensited by speed of carriage, resulting in more efficlient uilld.zaticn &
preductlon and cover 211 returns from the capital invested.

» ¢S 8, myun

Contents



-87-

Tals report has been prepared for evaluating the cost. inwlved in
procuring raw material for industiyinl purposes. &s such, the rad transport
cogis as ealculated in the second methed i.e. investment stuidles, have been used
fer caleulavicna

5. AMENCTIES TO LABOUR

(3} Cettaln amount of expenditure has to be incurred in providing
ameni tles to the labour employed orn logging operatinnse

(1) The labour camps are set up by the labourers in the working areas.
They are patd for the period spent on setting up camps, con dnlly wages basls,
~ven +hough there is no production,

(141) During the period of wrking, provisions in all the cases and
medlcines in some of the c2ses arc made awnilable to the labour in the camps
at subsliil sed mtes.

1v) It Das not been possible to assess the exact quantum of expendi-
fure inwlved In providing the above amenitles to the labour, Never—the-less
thls Ltem cannct be ignored. The schedule of Departmental Lumbering Project,
Jemm and Kashmir, provides for additional 10% payment to the labour on uccount
of the amenlties referred toc abowe. To eccount for these a8menitles the coats on
a1l operations, excluding marking and "major Transport", increased by 10%

26, QVER-HEAD CHARGES =

The extraction operaticns =equire supervision and adminlstration at
varlous levels by the technlcal staff engaged by the State Government and the
lessees. The technical persccnel so employed have multl fariocus duties to
perform and are not engaged in the administration and sipervision of a speclfic
aren under logging alone. It 1s not saazy to calculate the expenditure
attritutable to this Ltem, However, in general, 10% of the tolal lcgeing cost
Ln nccepted a8 over-head charges on the account (Departmental Tumbering
Divisions of Himachal Pradesh).

Tn theee calculations, the over=hend charges have been accounted
for by Ancreasing the total logelng cost by 10 %

27 . SUMMARY OF COST/m® FOR VARIQUS QFERATIONS :
_Ttem Average Cost/md {Zn Rupees)
1. Marking of trees 0,025 (Standing wolume)
2, Felling {including roping 1.17 (Standing wlune)
and Lopping)

Aag &y Povdy
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Bddifne" (Delirbing,
crgss-cutting and debarking)

Sleeper aonversion
1) By hand sawing
11) By machine snwing,.

Hakari making

Eng ving property mark
1) SleeperMHakarles
i) Loge.

At

- e ady - EN S
Minor $ransportatidng

E) Rolling (logs only)
£i) Marmal carrlage
1131) Dey slide
1v) Wet slide \
v) Telescopic floatims™
‘. ¥1), Danaid Gravity Ropgways
+vi1) Donal d"GrRvity Rop-owy
viii), Bower Ropeways

MATOR. TRANSPQRATATIGN

1) Free fleating

a), Logs

3.92. (Log Vglime)

53,20

21.79

%

Ly
Sawn wline)
Sawn wlume)

12.92 (Split wolume)

0.30 (Scant wolume)
0.18 (Log wliume)

.
AV, -Gd st /ME AR
T K

0.08

b) Sleepers/Scantling MBakaries :

1) Lead below 100 Ers,

2) Lead of 100 ¥ms. and more

11) Trucking
a) 1-15 Kms. lead
Bl 18-30 Ems. lead
¢} 5l-45 ¥ms, lead
d) 46-63 Ems. lead
) 6120 Kms. Jead

f) 91-120 Kms. Lead
g) 121-150 Kms. lead

h) 351-180 Kms, and above lead

0.15

3.06

DB
v

0.36

0.2

0.23

g

Span 757 meters and more)

an less than.75Q. metefs)
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e Amend.tlies tc labour 10% on all items from 2 to 7
(1 to vil) nbove.

10 Over-hend charges 109 on itens 1 te 8

23. GOST AWALYSTS FOR ¥.0D EXTRACTICN

The tctal available velume has been grouped inte variocus cost
classes with respect to its delivery at Jammu. Stumpage or Royally payable
toe the State has not been incliuded.
20, Distribution of wlume {growing stock) and ivs percentage by
4 fferent ccst classes for delivery at Jammm are given in Table X~8 under the
Tolloving alternatives i1—

r. The rmrterial is extracted as lors form vherever possible and in
the sawn form (Hand Sawn) fmm the mest of the arca,

I1. The material is extractrd ns logs form wherever possible and as
Hakaris from the rest of the area.

ITI. The material 1s extracted as Sleecpers from all over the area,

IV. The material is extractcd as Hakarls from all over the arean,
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TABLE NO, X-8

(90)
¥ - CUST_SIUATES.

VOIuME DISURIBULI0N N CuSi CLadGES M RAE LCCESSIBLE RIKGES

gleepers elseyhere

|

.I'l-l'l-.lcll-.l.l.'|.|l.lcll..!..ll-l-lllllillnll.l..!-Iol-.clnl'..lllnlll

= = . JVolupe in_the_clags. Hh.thommpmm-u.ﬁ,....-n........uu..-u..

| Logs where possible and { Logs where possible &
) baksries mwmmSmem

11 veune in_(1000.CReBed - v m = - = -

% 0 qowsam

(G1ass L 5

(Rs, { Volune Comulative

] § in Class { Volune
U U R
1, 0-10 - - -
2 11-22 430 430 2,4
3, 21-30 3,752 4,162 23,9
D 41~50 6,185 14,623 82,6
6, 51-60 1,250 15,875 89,7
8, 71-80 - - -
S 81-60 - - -
10, 51-100 =~ - -
i1, 101-110 ~ - -
12, 111-120 -~ - -
HW- HNPIHWO - - -

- oEe e e W AR e

430
3,752
4,336
6,125
1,250
2,540
6,384

11,638
7,171
8,005
3,125

1,197

-—

(o - inCleas.{ dr_pEsm o

430
4,162
8,498

14,623
15,573
18,813
25,197
36,835
44,006

52,011
55,136

56,523

-y 4 M mm e es mw mm s MW PR

ot iy

0,8 430
7.4 3,738
15,1 5,741
26,0 24,080
28,2 18,768
33,4 17,965
44,7 :2,705
‘65,4 14,407
78,1 2,274
mmqm -
mq-® -

160,0 -

{ Volume

f

430
|
4,162

i
Ho_wom
34,685

_
56,751
71,716

84,421
88,828
91,102

- ew mm s Em W P =

- o - gy o wm =

-

Contents

{ SLEEPERS m HARARLKS
)
e { Volwe | (meulstive..f Volume | mnﬁe_mup.mm
lin elasz .0 EE& 1% 0.in clasg 0 vclore 06, § in_clags { Voluze 0. &
0.5 - - - - - -
4,6 - - - 430 430 0ed
12,0 - - - 10,882 11,312 12,44
58,4 - - - Q6,747 38,069 41,8
59,0 226 266 0,5 17,518 55,577 1,0
78,7 1,005 2,951 6.1 16,138 7,716 78,7
wmoﬂ kummH Hm“mHm wmnu. Hmu_wom m\..n.u.@_mu, mmuﬂ
07,5 11,658 28,450 59,8 4,407 88,88 S5
100,0 qqup 35,621 74,3 mamqp 51,102 100,0
- 8,005 43,626 91,0 - - -
- 3,25 46,751 §1.5 - - -
. 1,097 47,98 1000 - - -
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CIAPTER . XT_

INDUSTRIAL PCSSIBITLITILES

Conesidering that 1.5 no of wod is equal to one tonne in wvelght,

she available Weod in tonnes per anmm for industrial purpose, in the two
Modgls would be ¢

MoAel T 156,000 tonnes

MoAed IL 207,000 tonnes

Assuming 200 working days in a year, the calculated capaclties of
mills that can be set up far gifferent kind of pulps are given in the table

belwo, for the two catilng Models that have been considereds

Table No. X1

Saleadated capocity of wulp mills in tonnes/day based

oUW materials svalinhie from the Aone under fas
nw b
Pwo Mo 0

LTt T T T, TR T ST R M R v mm e e mm v R e S e e e e ma e i et e e e e e e o m—r oy ———

S.ND, King of Pulp Yield fapneity ir tonnes/day
____________________________ Moded T Mglel TL L _ _ _ _
1e Ground wood 90% 188 €21

a Seml Chemical 0% 64 433

3. Chemical (Kmft) 0% 208 278

Ao Chemic2l (Royon Grade) kg § 156 0T

_NE SHARY A/
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CAPTER = X3

RECOMMRENDATI QNS

I. INSTALIATION CF FULP AN PAFLR MILL

e e s

Hood mltable  for installation of polp mdll of *he capaclties
as calenlabed 1n table XI--i, ars avallable, under the tws Modsls coneldered.
Other f£epects rezarding scieetion nf site, avallability of power, transooriation
of chemieals and many other important factors be got Lnvestigateda '

I1. EEMQVAL QF GULL s

The smdies have indicated that Bepdar and Chilr have almoeh no cull,
Fir and ¥all hnve a cizeable quantiiy of defocti ve grmwing steck wilch cannot
be pat %o Any use. The Percentage of cull beeomes much nore clgni ficant with
the incrense Ln the elze/age of the Sreecs.

1% ig, therefore, necessary that dead, dlsensed and the over—mature
trees of 2ll there species ghould be 1lquidated on top tricrity basis so as t
stop the negative Ilncrenent in these frrest,

IIX. ~  LOGENG :
For efficient and fuller uiiltzetion of the wood ivem thegse forests

mechani sed means be introduzed for feliing, croes cutiing, saving and of f-road
tratisporh,

The objective should be to extrict maximum quantltics of woed &% the
chcapest cost ns tar as possible. To achieve thi g; there can be a balanced
blending of mechanised means and conven fional metheds of logging.
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IVa MBANS CF COMMUNICATION

Infre-structure Wwith respect to means of communlication is very pooi
in this area. For overall development of the crea, extraciion of woed, raising
of plantations and for other forestry daveloprental works, i%s essentlal that
cppropriate 1vad planning programmes are undertaken at the earliiest possible
time.

Vo REGENERATION :

Artificial means of regeneration have 4o be adenied to augment
natural regeneration of Fir/Spruce, ¥all forests and even Drodar and Chlp
In refractory areas, and for afforestation. Closires to graszing would be
necegsary f{or smiccessful plantation programmes,

For this purpose, the work of raisiny of the nurseries and reaearch,
1f required, bYe under-taken well in advance before the large scale fellings can
be done for feedinzg the proposed pulp milid?

VI. MANAGEMENT PRACTICES

For the time belnT Fir and Kail forests may continue to be managed
with the objective of the production of large sized timber. On finalization of
the prorosal for pulp industry, these forests ghall have to be managed on
concentrated regenemtion systems to produce 49 cm, Jdemeter trees for alp
wooa and timber for frult packine cases, The Silvicultural Svater to be used

W1ll depend on the requirements of the species and slte depending on the other
factors awilable at that time.

_NK_SHARMA/
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